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Cluster development in Hungary 
Summary 
The objective of this dissertation is to investigate the possibilities and barriers for developing two 
industrial clusters in the Hungarian region of West Transdanubia, and how clusters can enhance the 
sustainable development of the industry. In order to analyse the possibilities of the clusters to promote 
environmentally sustainable development we focus on the potential for environmental innovation 
within the industries in question, and pose the following research question:  
“What are the barriers and possibilities for developing the clusters related to Panac and Panfa and 
what potential do they hold for environmental innovation?” 
The focus on developing clusters in Hungary is quite recent. The development of the Hungarian 
industry has during the transition period been based on attracting Foreign Direct Investments to the 
country, with the aim of enhancing the economic development of the country in general and developing 
the local industry in the process. However, the FDIs have not modernised or developed the local 
industry, nor created the expected spill over effect on the local economies. The establishment of clusters 
is an attempt to increase industrial development and the innovation potential among companies in 
Hungary, and create ties between the FDI companies and the local industry. 
The result of the cluster programme has been the establishment of 22 clusters. Only a few of these 
clusters are considered successful, including the two clusters Panfa and Panac studied in this 
dissertation. Even though the clusters are established under the same cluster programme and within the 
same region, the actual outcome in terms of cluster organisation has been very different. One major 
reason for this involves the industrial context of the clusters, where Panfa is related to the wood and 
furniture industry while Panac is associated with the automotive industry.  
A cluster is more likely to provide opportunities for the more radical environmental innovation than a 
single company. Both Panfa and Panac have the potential for becoming innovative clusters, but they 
still need to develop further in order to achieve this goal, and this drastically influences their potential 
for fostering environmental innovation. The environmental innovation potential is related to the general 
demands and requirements within the industry, such as regulations, environmental requirements within 
the industry and a specific focus and opportunities provided by the conditions and competencies of the 
region. 
The barriers for the clusters’ further development are related to the challenges within the industries in 
question, as well as some general restraints that apply to both clusters. The reluctance among the 
companies in the cluster against cooperation or joining common projects constitutes the most 
significant barrier for further development. Moreover, the lack of resources within the cluster 
organisation as well as the companies provides a barrier for facilitating innovation and development 
related activities. The strategies and objectives of both clusters are clearly defined and likely to promote 
the development of the clusters, but the activities have so far not supported these objectives.    
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1 Introduction 
The industry and economy of all the transition countries in Central and Eastern Europe (CEE) have 
undergone drastic changes in the past decades and are currently facing new challenges brought on by 
the open economy and the increasingly global production systems. The restructuring and privatisation 
of all the state owned enterprises and assets as well as the creation of a developing market economy, 
where goods and investments are flowing into the country, have had a tremendous effect locally on the 
industry, employment situation, state of environment and the general welfare of the people in the area. 
The increasing globalisation of production and market has meant that regions today face new challenges 
in order to remain competitive. Even though the production is becoming increasingly global through the 
sourcing of production, competitive advantage remains local.  
This has implied a new and different focus of the regional and economic development policy, and 
measures that will provide other competitive advantages than low labour costs. Moreover, the policy 
should not only create sustainable development of the economy, but also the social and environmentally 
sound development of the region. This dissertation is concerned with how to foster a more sustainable 
regional industrial development. This focus entails a combination of regional industrial or private sector 
development, and regional sustainable development. The specific geographical research area is 
Hungary and the Hungarian region of West Transdanubia. 
Economic and industrial development in Hungary  
One of the strategies pursued by the Hungarian Government in order to overcome the transition and 
privatisation problems has been to develop a market economy and attract foreign investments to the 
country. Hungary has, like many other countries, tried to attract Foreign Direct Investment (FDI) by 
providing incentives for settling their production in Hungary. Special economic zones (SEZ) have been 
set up for companies as well as foreign investors who have invested over 10 billion HUF. Companies 
located in the SEZ were exempt from paying income tax for ten years. Moreover, direct and indirect 
subsidies1 have been granted to companies settling in Hungary [Dörrenbächer 2003: 3]. 
Hungary has been very successful in attracting FDI among the former planned economies in CEE. From 
1990-1993 Hungary received 45% of the total FDI of the 25 former planned economies in CEE and the 
Soviet Union. Since the share of FDI decreased to around 25%, which is still high when compared to 
the size of Hungary [Kaminski 2000: 1]. Within the industry, it has especially been the export-
orientated manufacturing industry that has fuelled the industrial growth [ECOP 2003: 81ff]. 
The changing governments through the 1990s have been predominantly positive towards FDI and have 
seen it as the prime method for developing the industry and bringing Hungary’s economy to the level of 
Western Europe. It has undoubtedly had a tremendous effect on the restructuring of the Hungarian 
                                                 
1 The creation of a certain amount of jobs resulted in direct subsidies from the government to the company and indirect 
subsidies, such as the establishment of infrastructure needed for larger productions.  
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private sector and economy. The arguments for basing the economic and regional restructuring and 
development on FDI have first and foremost emphasised the possibility for modernising the industry 
through investments and technology transfer. Secondly, the FDI have been highlighted as a source of 
employment and for improving labour productivity, and third it was assumed that the presence of 
Multinational Companies (MNCs) should lead to a modernisation of the domestic industry through the 
creation of connections between the domestic and multinational companies [King 2002:3].  
However, FDI and the influx of the MNCs have not brought all the expected benefits with it, first of all 
because the FDI that was placed in Hungary in the early and mid-1990s to a large extent were based on 
the low labour cost. There has been increasing attention to the fact that some of these productions will 
move on to other destinations as the wages increase in Hungary [PMO 2003: 45]. The presence of the 
MNCs has created a duality of the Hungarian economy, where foreign owned companies are seen as a 
foreign island in Hungary, without significant connections to the domestic industry or economy. 
Hungary only provides the workforce, a piece of land and a little infrastructure to these companies. 
Most supplies are either imported or are provided by other MNCs based in Hungary [ECOP 2003: 
81ff]. Thus the presence of MNCs and the FDI flow have not led to the expected spill-over effects on, 
and connections with, the domestic industry.  
In recent years, Hungary’s development policy has changed in order to maximise the benefits of the 
FDI and develop the Hungarian industry. The focus of the regional and national policy has changed 
from solely attracting FDI to the country, to developing and supporting local industries and integrating 
the foreign owned industries with the domestic industries [Magyar and Balasz 20.01.2005]. Focus has 
shifted from providing support for or attracting the single company, towards supporting networks 
within the local industrial system of companies and organisations, because they provide potential for 
connecting the MNCs and the domestic potential suppliers and thereby enhancing the positive effects of 
the FDI [Sprenger 2001: 19].  
Another objective of the economic development policy has been the transformation of the regional 
economy into a more innovation-oriented economy through fostering network-based initiatives and 
innovation systems. A national development plan from 2001 provided support for the development of 
network-oriented instruments as a way to develop the regional industry. Among the initiatives of the 
plan was the support for the establishment of regional clusters. The aim of the regional cluster 
programme was to create innovation within the regional industry, and develop the local industry to 
become part of the supply chain of the MNCs. The cluster development should be based on Hungarian 
Small and Medium Enterprises (SMEs) and focus on enhancing their innovative potential [Gesce 2004: 
31]. 
A cluster is a geographically proximate group of companies, organisations and institutions all related 
somehow to an industry. The group consists of companies within an industry, related and supporting 
industries, knowledge organisations, service companies etc. The actors within a cluster can be 
competing but – more importantly – also cooperating within the same field of interest. The geographical 
extent of a cluster can vary, and ranges from a city to a region, a country or a group of neighbouring 
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countries [Porter 1998a: 199ff]. Among the benefits of a cluster is the enhanced potential for the 
companies within the cluster to be innovative, and thus competitive, because of the proximity and 
opportunities for cooperation and knowledge dissemination provided2.  
Cluster development in Hungary 
It is not only in Hungary that encouragement of clusters and clustering within the industry has become a 
new form of industrial and regional policy. Since the end of the 1990s, in an attempt to develop the 
location specific dynamics and skills of regions, cluster development has become a widely used 
strategy. Organisations such as the EU, OECD as well as national and regional policy makers have seen 
cluster development as a way for SMEs to benefit from the synergies and co-ordination possibilities 
provided by the collection and proximity of the member companies and organisations of the clusters 
[EU Com 2002b: 16]. The clusters provide access to specialised knowledge, workers and suppliers, 
reduce transaction cost, increase performance through competition between companies and interaction 
between end producer and suppliers, and create co-ordination possibilities.  
The Hungarian programme for cluster development is closely connected to a new focus on the regional 
level and regional industrial development. The regions under the current structure were established as 
late as 1996, and their institutional structure and competencies have gradually expanded. Thus the 
regional level is relatively new, and has had some difficulties finding its place in the administrative 
structure. The Hungarian administrative structure is still very centralised, and economic development 
initiatives and programmes aiming to initiate regional development have all been instigated and 
developed at the national level [Gecse 2004: 25f]. 
The result of the cluster development programme has been the establishment of 22 clusters, spread all 
over Hungary. The clusters cover a wide range of industries, and the structure of the clusters varies as 
well. The present situation and stage of development of these clusters varies widely, and some clusters 
are considered more successful than others. 
The Hungarian region of West Transdanubia3 is currently facing some of the challenges described 
above. Within the last years West Transdanubia has lost multinational electronics companies, as well as 
textile and shoe production, to other Eastern European countries with lower wages, or to the Far East. 
Moreover, within both the automotive and the electronics industry, the local suppliers have not been 
well integrated. In West Transdanubia, the regional cluster programme has lead to the establishment of 
five clusters – namely the Panfa wood and furniture cluster, Panel electronics cluster, Panac automotive 
cluster, Pannon thermal cluster and Pannon fruit clusters. 
                                                 
2 The concept of network is often linked to the concepts of cluster and innovation systems as the important part of the 
cluster/system crucial for realising the potentials provided by the presence of institutions, companies etc in close proximity to 
each other. A functioning cluster is a form of network occurring within a specific location of companies, institutions, which 
because of their similarity and presence cause more and more frequent and important interactions. The social relationships in 
networks are important for realising the potential provided by the cluster of companies etc [Porter 1998: 223ff]. 
3For further information and description of the region of West Transdanubia we refer to appendix C. 
 3
Cluster development in Hungary 
Two of these cluster initiatives have developed faster and more successfully compared both to other 
West Transdanubia and Hungarian cluster initiatives; namely, the Panfa wood and furniture cluster and 
the Panac automotive cluster. Both initiatives aim to develop the local industry, particularly the SMEs, 
while also improving the innovation potential of the industry through further development of the 
cluster.  
The objective of the regional industrial development policies primarily emphasises the creation of 
economic competitiveness. However, rather than merely pursuing economic development, the region of 
West Transdanubia has included in their economic development strategy the intention of ensuring a 
socially and environmentally sustainable development as well [Palkovits 2003: 50]. The development 
of clusters is one attempt to initiate the regional industrial development in West Transdanubia, but in 
order to fulfil the objectives of the West Transdanubia region, this initiative should take the 
sustainability of the measures into account. Thus the focus of the regional economic development 
strategy is not exclusively on the economic benefits which can be provided by the different 
development initiatives, but should also take possible environmental impacts into account. This 
involves a wide range of issues that should or could be considered within the regional development 
policy. 
Beyond the potential for increasing competitiveness, clusters also hold a potential for influencing and 
supporting the sustainable industrial development of the region. Clusters encompass a large degree of 
the local industry, both among the bigger, possibly foreign, industries as well as the small and medium 
size enterprises SMEs, and thus form an important part of the local environment. The cluster initiatives 
in West Transdanubia include the regional and local development institutions and authorities, as well as 
local education centres, NGOs and stakeholders in industrial development – a factor which could 
influence and enhance the focus on the environmental sustainability of innovation. Thus a more 
environmentally sustainable development can be fostered through ensuring that the innovations within 
the cluster have a positive environmental impact. What we choose to label environmental innovation is 
possibly a method to connect the long-term advantages of innovation within the cluster and reduce the 
environmental impact of the West Transdanubian industries. 
Environmental innovation and clusters 
Innovations are not necessarily equal to environmental innovations. Environmental innovation requires 
the right focus, incentives and organisation of the innovation process. Innovation, or the quality of 
being innovative, is perceived as beneficial per se, but it can have adverse effects in relation to the 
impact of production and product on the environment. Innovations can be short sighted and focus solely 
on the immediate gains of introducing new products on the market. The impact on the environment in 
relation to the resources consumed is not necessarily a consideration in this relation. Innovations may 
also be connected to a technological system which is based on technological processes or materials with 
negative environmental impact. The technological system within the industry then becomes an obstacle 
for the adoption of new and more environmentally friendly products, materials or processes. In this 
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respect, innovation is not always a good thing in relation to the sustainability of the society in general 
[Schienstock 2005: 104f]. 
However, an innovation can also have the opposite effect and reduce the production or product’s impact 
on the environment. These innovations can be labelled as environmental, because they reduce or 
prevent a negative impact on the environment caused by the process or product within its lifecycle. 
These innovations have not necessarily been developed with the specific aim to reduce or prevent 
environmental damage. 
Fostering innovation or being innovative is a much desired quality for companies and policy makers 
alike. The concept of innovation can be defined in multiple ways. An innovation could be defined as 
“...the commercial application of existing knowledge in a new context” [EU COM action plan 2004a: 
5]. An innovation can be anything from new products, new ways of producing, new sources of supply, 
new markets or new ways of organising business. Often there is a distinction between the invention as 
the creation of a new idea or a discovery, the innovation as the attempt to implement the idea, and the 
diffusion as the wider adaptation of the new technology [Fagerberg 2004: 4f]. In reality, however, it is 
easier to make a distinction between the innovation and the innovation process, where the innovation is 
the actual change and the innovation process is the process leading to the innovation.  
The focus and direction of innovation within the single company is influenced by the opportunities and 
constraints of the innovation process provided by the system of industries and institutions surrounding 
the company, and the system of production in which the company is embedded. The direction and form 
of innovation is dependent on the possibilities inherent in this system, and the position of the company 
within it. The system of production is influenced by the actors within the system and their 
competencies, the networks between them and the institutions that are a part of this production system 
[Jacobsson 2004: 5f]. 
Thus the interaction within the innovation process does not only take place within the single company, 
but extends throughout the supply chain as well. The innovation process can be understood from a 
systemic point of view, where the innovation process is not regarded as a process based on decisions 
made by the single company, but rather a process that involves continuous and complex interaction with 
the surroundings of the company – i.e. the commercial network of suppliers and buyers, and the local 
environment of the company such as infrastructure, culture, institutions and organisations providing 
knowledge etc [Kemp 2005: 44]. Therefore, fostering innovation often requires a cluster of companies 
and organisations with different competencies, and it is their collective actions that provide innovation.  
The existence and development of clusters has the potential for influencing the innovative performance 
of the companies within the cluster. The cluster in itself constitutes a system influencing the innovation 
process of the companies within the cluster, due to the relations between companies and organisations. 
The cluster can be seen as the basis of innovation processes that are more conducive for certain types of 
innovation, depending on the composition of companies and the connections and environment of the 
cluster.   
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Thus the purpose of this dissertation is to look at the potential for the two established clusters in West 
Transdanubia, Panfa and Panac, to promote innovation within the companies of the cluster. The focus 
for the development of the cluster should, however, not only be focused on innovations in general. 
There is a general objective in West Transdanubia to make the development of the regions more 
sustainable, and with that in mind, the innovation of the cluster should focus on the potential for 
fostering environmental innovation. Consequently, we wish to investigate whether these clusters can 
foster environmental innovations in order to secure a regional development4 that is environmentally as 
well as socially and economically sustainable.      
This leads to the following research question:  
What are the barriers and possibilities for developing the clusters related to Panac and Panfa and what 
potential do they hold for environmental innovation? 
                                                 
4 Regional development is a important concept in our project. It is as the name indicated concerned with the development of a 
region. The geographical scope of a region is not clearly defined but we often refer to the administrative level, if not it is 
explained. Regional development can encompass many things and there are many ways to develop a region. From our point of 
view regional development is highly linked to industrial development, since we focus on industrial and economic development 
as a way to increase regional development. 
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2 Methodology 
The objective of this project is generally to investigate the possibility for promoting sustainable5 
regional industrial development through fostering environmental innovation within clusters. This broad 
approach is likely to encompass various perspectives and find a vast number of solutions. In order for 
us to be able to analyse the potential in relation to two different clusters within two different industries, 
we need to develop a general methodology that can handle the differences in industry, environmental 
innovation potential and organisation of the cluster as well as our knowledge on the industry. In order to 
investigate the development potential and the potential related to the fostering of environmental 
innovations within the clusters, there are two aspects that need to be examined. First and foremost we 
need to investigate the environmental innovation potential within the industry and how the clusters can 
develop towards fostering these particular environmental innovations. Secondly, it is important to 
investigate the possibilities and barriers for the fostering of innovation processes within the clusters.  
The methodology of the project is divided into four steps:  
The first step is the development of an analytical framework. Before attempting to answer our research 
question, we need to develop an analytical framework that enables us to organise and interpret the 
potential for environmental innovation within a given industry, and secondly the development stage and 
possibilities of a given cluster. In order to prevent or reduce the environmental impact of a given 
industry, different degrees of environmental innovation are required, as well as incentives for 
developing these environmental innovations. The framework provides some analytical distinctions 
between the different extents of environmental innovation, as well as between the different incentives 
for environmental innovation. The cluster potential for fostering environmental innovations is closely 
connected to the development stage and possibilities of the cluster in general, thus it is necessary to 
analyse a range of different aspects according to their impact on the cluster development and the 
possibilities for fostering environmental innovation.  
The second step is the investigation of the industry in general and the industrial context, which is equal 
to the competitive situation, processes, regulations and the environmental impacts within the industry. 
The environmental innovation potential is analysed according to the environmental impact of the 
industry. These general possibilities and barriers within the industry in question are decisive for the 
potential related to the cluster. The industrial context of the cluster and the general development trends 
both within competition and environmental issues provide some general opportunities and constraints 
for the clusters, both in terms of their development and for the environmental innovations possible and 
                                                 
5The concept of sustainable development refers to the broader term of development that encompasses the social utility as a 
parameter for the development. It consists of three pillars: economy, social and environment. The three pillars are 
interconnected and each of them should be developed without having any negative influence on the other. Our understanding 
of sustainability and the way we use it in the project is the objective of ensuring a long-term economic development of the 
regions in Hungary in order to ensure the workplace and avoid social disparities. The development at the same time should be 
environmentally sound and thus reduce the negative impact of the environment.   
 7
Cluster development in Hungary 
desirable. The environmental innovation potential as well as the trends and incentives for environmental 
innovation are analysed according to the analytical framework developed in the first step of the 
methodology.  
The third step is the analysis of the potential of the cluster. The cluster’s stage of development and the 
local context, composition, market and conditions and the possibilities and barriers they provide for 
further development and for fostering environmental innovation in particular. In order to understand the 
form and strategy of the case clusters, the Hungarian cluster programme is outlined, as well as the basis 
for selection of members, establishment of the cluster etc. The cluster is in our methodology the 
promoter of the innovation process, also including environmental innovation. However, the clusters of 
Hungary are not necessarily fully developed or established clusters yet, and so it is important to analyse 
the barriers and possibilities related to their further development. The cluster is analysed according to 
the analytical framework mentioned above.  
The fourth step is based on the knowledge gained within the previous two steps. The focal point is the 
discussion of the possibilities and barriers for the further development of the cluster, and the effect on 
the potentials for environmental innovation based on the potential identified in step two. This will again 
relate to the two aspects mentioned previously, namely the potential for developing the clusters and the 
potential for developing a cluster, which is capable of fostering environmental innovations.  
It is beyond the scope of this report to outline an actual plan of action to foster environmental 
innovation in our clusters. The focus is rather on identifying the potential for further development and 
indicating some areas where further action is needed in order to integrate environmental measures in the 
innovation process and the further development of the industry.  
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2.1 Structure of the project  
 In the current chapter, the analytical framework described 
in step one of our methodology is elaborated along with 
our considerations concerning the collection and analysis 
of the empirical data of the project. 
In chapters three and four, the background of the 
Hungarian cluster programme is outlined and the design 
and implementation of the policy is analysed. The cluster 
constellation of Panfa and Panac is presented and 
provides the background for the third step of our 
methodology. 
Chapters five and seven correlates to the second step of 
our methodology, where the respective industries are 
presented and the environmental innovation opportunities 
are identified along with the trends and incentives present 
within the industries. 
Chapters six and eight are the analysis of the potential for 
the respective clusters. These chapters contain both the 
third and fourth step of our methodology and will be 
structured according to the analytical framework.  
Chapter nine is the conclusion and answer of our research 
question. In addition, we assess the methodology of the 
project.   
Chap. 8 Analysis of the 
development potential of Panac 
Chap 9. Conclusion  
Chap. 7 Presentation of the 
automotive industry  
Chap. 6 Analysis of the 
development potential of Panfa  
Chap. 5 Presentation of the 
wood and furniture industry  
Chap. 4 Presentation of the 
regional cluster policy and the 
two clusters 
Chap. 3 Presentation of the 
national cluster programme 
Chap. 2 Methodology of the 
project
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2.2 Analytical framework of project 
Our analytical framework has two objectives. The first is to provide the understanding and tools to 
analyse the potential for environmental innovation, and the second to provide a framework for 
analysing the innovation potential of the cluster as a framework for the innovation process. First we 
focus on developing an analytical framework that will reveal the potential within our case industries by 
presenting different drivers and types of environmental innovation, and the possible content of these 
innovations.  
2.2.1 Environmental innovation drivers 
In the previous chapter we have already defined environmental innovation as any change in product or 
process which results in a reduction or prevention of an environmental impact. Environmental 
innovations can have a different extent and impact in relation to the environmental impact within the 
lifecycle of the product or goods in question, and the type of innovation required to reduce this impact.  
The incentives to innovate might not be environmental even though the innovation has a positive 
environmental effect. On the other hand, environmental innovations can be initiated solely in order to 
reduce the impact on the environment. The driver for the industry implementation of environmental 
innovation depends to a substantial extent on the situation of the industry. Some drivers will have a 
large influence within some industries and none in others. The drivers can also reinforce each other and 
thus influence the environmental innovation processes within an industry even more. 
 The incentives and drivers for environmental innovations can be quite diverse and are likely to vary in 
accordance with the context; however, three general drivers for environmental innovation are outlined 
below: 
One driver is “The Market”, where the advanced demands of the market, or the creation of niche 
markets, create incentives for innovating environmentally friendly products and processes. These 
products might be environmentally friendly because they are produced with less impact on the 
environment than similar products, or they might be alternatives to existing products that have less 
detrimental impact during the lifecycle of the product. The product is distinguished by an eco label or 
certificate on the quality of the raw material. Creating or developing a market for environmental 
products may be a possibility within some sectors, but is of course related to the product in question and 
the factors for competition on the market [Kemp 2005: 49].  
The second is “Efficiency driven innovations”, where the possibilities for reducing cost by increasing 
the efficiency within production processes or product leads to changes that benefit the environment. 
Cleaner production measures are employed in order to reduce or prevent the impact of the production 
and at the same time reduce cost within production through reduced use of resources, and optimisation 
of production processes such as enhanced energy efficiency and reduced costs of control, cleaning and 
waste handling. Contrary the other drivers it requires a focus within the industry on the possibilities for 
optimisation and increased efficiency.    
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The third driver is “Regulations”, which influence the industry through either enforcement of 
environmental regulation or facilitation of environmental activity at the company. Depending on the 
type of regulation, this driver can foster environmental innovation within compliance technology such 
as equipment for cleaning and pollution control, or prevention of pollution through the modification of 
processes and products. However, the actual influence on the industry depends on the type and extent of 
the regulations. The extent of the regulations depends on which part of the lifecycle is targeted by the 
regulations.  
2.2.2 Type and form of environmental innovation  
Environmental innovations can be further divided into different categories, dependent on the extent of 
the innovation within the supply chain. When studying an environmental innovation with the aim of 
reducing the impact on the environment, it is preferable to have a holistic approach that includes the 
environmental impact of every stage of the product life cycle [Coles 2002: 2]. A product life cycle is, 
however, often very long, and consists of many stages which all have some impact on the environment 
sooner or later. It also means that the need for environmental innovations varies, just as the potential for 
implementing environmental innovation depending on the industry and product.  
The impact of the innovation may vary depending on its form, and can be characterised according to the 
degree of change in relation to status quo. Innovations are often referred to as either incremental or 
radical. Incremental innovation involves less drastic changes, which are often small and gradual and do 
not necessarily require technological or organisational changes in the company or the industry. Radical 
innovation, on the other hand, refers to more drastic changes, like the development of new processes or 
products, which requires technological and/or organisation changes [Søndergaard et. al. 1997:296].  
In the following we outline three general types of environmental innovation.  
“Multi-chain innovations”: System innovations where drastic design alterations, new processes etc. 
require changes of the entire technological system of the industry. Multi-chain innovations are radical 
changes that go beyond the single company or supply chain and can even go into related chains. Multi-
chain innovations are in a sense the same as single innovations, but they have a larger impact both on 
the environmental improvements throughout the lifecycle and on the changes in the supply chain.  
“EMS6 environmental innovations”: These innovations relate to the reduction of the environmental 
impacts through optimisation of processes, production and management. The aims of EMS innovations 
are to optimise and control the production flow with special emphasis on environmental impact. These 
innovations do not require a formal EMS system, but can happen independently of such as system. An 
EMS innovation can originate in one company, but expand to several parts of the supply chain in terms 
of for example supply management.  
                                                 
6 Environmental Management Systems 
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“Single innovations”: Single innovations aim at reducing the impact on the environment at any point of 
the product lifecycle, through changes in the design of product and production methods. They relate to 
the prevention or reduction of one single environmental impact, and are based on the concept of Eco-
design7. These single innovations include alterations in design in everything from material use, 
production, distribution, use and disposal. Even though they are related to one stage or company in the 
supply chain, they can still affect various parts and thus include several companies.  
The actual environmental innovation necessary is related to quite specific problems within every 
industry. In this respect, Eco-design is a valuable tool for developing the substance of the 
environmental innovation mentioned above [Coles 2002: 2ff]. The environmental impact related to the 
design issues will vary according to the type of production or industry, as well as which design issues 
will be relevant. The extent of the eco-design can impose more or less radical changes also the 
influence of the supply chain is also likely to vary in accordance with how radical the changes are. 
Often changes in the production will require that other productions, suppliers’ etc. are involved, but 
they do not necessarily lead to extensive changes of the entire supply chain.  In order to analyse some 
specific potential for Eco-design within the industries analysed in this project and perhaps pinpoint 
some development potential of the cluster, we here present some of the possibilities.  
 
Raw Materials Design for resource conservation   
Design for low impact materials 
Manufacturing Design for cleaner production 
Design for efficient distribution  
Use  Design for energy efficiency  
Design for water conservation 
Design for minimal consumption  
Design for low impact use  
End of life  Design for durability  
Design for re-use 
Design for re-manufacturing 
Design for disassembly  
Design for recycling 
Design for degradability  
Design for safe disposal 
 Figure 2.1: Examples of Eco-design approaches [Coles 2002: 3ff] 
 
                                                 
7 Eco-design is the design of product and production processes, which aim towards reducing impact on the environment [Cole 
2002:2] 
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So far the analytical framework has been developed to include an understanding of environmental 
innovation, the different drivers and types of environmental innovation – all for the sake of analysing 
the potential for environmental innovations within our case industries. The innovation system within a 
cluster can foster more radical innovations than is the case for a single company. The cooperation 
within a cluster is likely to enhance the potential for further reaching innovations, which in terms of 
environmental innovations increases the possibilities to reduce the environmental impact in every stage 
of the product life cycle. This does not mean that incremental innovations do not occur within the 
companies of a cluster, but simply that there is higher potential for fostering more far-reaching 
environmental innovations than within a single company. The specific environmental innovation that a 
cluster can foster is decidedly unique. It is therefore necessary to analyse the context of the cluster and 
investigate its potential within this context, in order for us to be able to identify which types of 
environmental innovation are possible. Thus we now present the second part of the analytical 
framework for analysing the clusters and their development potential as promoters of innovation.   
2.2.3 Innovation processes in clusters 
The question is how it is possible to analyse two specific cluster organisations and their surroundings 
and potential with regards to developing their innovative performance especially for fostering 
environmental innovations. Porters “business environment” or “diamond” proves a useful tool in this 
context. The cluster and the cluster theory is the basis of this analytical framework, and thus we start by 
presenting the cluster theory in more detail. Since we are analysing clusters, we use the cluster theory as 
developed by Michael E. Porter as a starting point for developing our analytical framework 
Porter’s cluster theory  
The cluster concept is linked to the cluster theory as developed by Michael E. Porter. In the 1990 book 
“The Competitive Advantage of Nations” Porter introduced the industrial cluster as a critical mass of 
very competitive firms within particular business fields, which could be found in most national, 
regional or local economies in advanced countries [Porter 1998a: 197f]. Porter’s cluster concept has 
since been developed and the following definition is often used:  
“Clusters are geographic concentrations of interconnected companies, specialised suppliers and 
service providers, firms in related industries, and associated institutions (for example universities, 
standards agencies, and trade associations) in particular fields that compete but also co-operate” 
[Porter 1998a: 199; Porter 2003: 253].  
The geographic extent of the cluster can vary from a single city or county/region to a whole country or 
even two or more neighbouring countries [Porter 2003: 254]. Clusters can differ widely according to the 
degree of sophistication and the depth of the cluster but must, according to Porter, include companies 
that produce end-products, specialised suppliers of components, input, machinery and services, as well 
as financial institutions and related industries. Often clusters will also have companies in various stages 
of the supply chain of the industry [Porter 1998a: 199f].  
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The definition of clusters is very broad and thus it is possible to encompass many different types of 
clusters with individual features. Clusters exist in virtually every type of business, whether concerned 
with manufacturing of goods or provision of services [Porter 2003: 254]. Although it is often industries 
with high profiles such as information technology, financial services and pharmaceuticals that are 
mentioned as examples of successful clusters, they also exist in more traditional industries such as 
forest products, furniture and machinery [Ketels 2003: 4; Enright 2003: 100]. Clusters within the same 
industry can be differ widely, e.g. because they specialise within a particular field of the supply chain of 
the industry, have a specific focus on a geographical area or because the clusters target selected 
customers or market segments [Ketels 2003:4].  
Clusters can be observed going through a lifecycle with four distinct stages [Porter 1998a: 237ff].The 
embryonic cluster is in the early stages of its development and growth. The established cluster has 
developed but there is further room for growth. The mature cluster is stable but might not experience 
growth anymore, and might be on its way to becoming a declining cluster, which experiences failing 
growth. A declining cluster can possibly be reinvented and enter into a new lifecycle.  
The extent of the cluster and its geographical location is not very specific, as stated in the cluster 
definition above. However, location is a crucial part of the cluster concept since the theory seeks to 
describe how competitiveness is obtained within geographically proximate groups of related businesses 
and companies. Porter started out describing the cluster as a national industrial system. However, a 
number of clusters are based in just one part of a country and are not national as such, but rather local or 
regional. The region is often used as an expression of the geographical extent of a cluster.  
How a cluster is formed is related to the stage of development of the economy and competition. 
According to Porter an economy – local or national – can compete mainly within three different modes, 
and a society should ideally develop continuously and move from one mode into the next:  
“Factor driven mode” – the competitive advantage stems from low labour and natural resource cost. 
This advantage is relatively short lived, because when the economy develops, the wages will rise and 
the advantage will be lost. 
“Investment driven mode” – competitive advantages are based on the efficiency in the production of 
standard products. Investments are required, and the competitive advantages gained are more long 
lived, and the wages higher, but financial crisis and changes in demand can cause disruptions. 
“Innovation driven mode” – the competitive advantage comes from the ability to produce innovative 
goods using the most advanced technology, and will provide the economy with long term competitive 
advantages.  
Clusters occur within all three economic development stages, but it is when the economy is innovation 
driven that highly developed innovative clusters occur – whereas in the investment driven development 
stage, the cluster mainly provides potential for increasing the productivity in terms of labour and 
production cost [Porter & Ketels 2003: 42f].  
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The competitive position of a company is closely related to the competitive strategy pursued by the 
company. Porter has previously introduced two strategies namely the cost reduction and the 
differentiation strategy. Cost reduction can be obtained through reducing human, natural, capital 
resource input in the production of or relocating the production where the required input is cheaper for 
instance low wage countries. If pursuing a differentiation strategy the competitive advantages gained 
are more lasting due to the difficulties competitors have imitating them. The differentiation strategies 
can be based on both big and small changes and they can be obtained through both the production and 
the product. Continuously investments are a part of the differentiation strategy as well as innovation 
[Porter 1990: 49ff]. 
Porter describes the potential and success factors of successful clusters as a business environment 
through the use of the “diamond”, which will be elaborated in the next paragraph.  
2.2.4 Analytical framework based on the business environment 
Porter describes the dynamics and possibilities offered by a location as the “business environment” 
[Porter 1998a: 210]. The business environment consists of four interacting elements, which combine to 
make a system or environment of mutual interaction. This provides us with some restraints and 
opportunities for further development of the cluster, but in order to analyse the potential within our two 
cluster organisations for developing environmental innovations, the diamond needs further elaboration. 
However, if the analysis only focuses on the potential and barriers for innovation, it does not 
necessarily follow that the same factors apply for environmental innovation. As explained above, 
different “degrees” of environmental innovation can be fostered, and the composition of companies and 
the relationship between these companies as well as other aspects can influence these possibilities. Each 
element of the diamond is discussed and analysed according to the possible impact on the potential for 
environmental innovation – such as the possible incentives, competencies or conditions that this facet 
might provide.  
The following figure, which is based on Porter’s “diamond”, illustrates the nature of the business 
environment and its possible influence on the competitive advantage and innovation capacity of the 
companies in the cluster.  
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Firm strategy 
and rivalry 
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(Input) 
Conditions 
Demand 
Conditions 
Related and 
Supporting 
Industries 
- A local context that 
encourages 
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of investments and 
sustained 
upgrading 
- Vigorous 
competition among 
locally-based rivals 
- Factor (input) quantity and 
cost 
- Natural resources 
- Human resources 
- Capital resources 
- Physical infrastructure 
- Administrative   
infrastructure 
- Information infrastructure 
- Scientific and 
technological 
infrastructure 
Factor quality 
Factor specification 
- Sophisticated and 
demanding local 
customer(s) 
- Customer needs that 
anticipate those 
elsewhere 
- Unusual local demands 
in specialised segments 
that can be served 
globally 
-Presence of capable 
locally based 
suppliers  
- Presence of 
competitive related 
industries  
 
 Figure 2.2: Sources of locational competitive advantage [Porter 1998a: 211] 
Even though the cluster undeniably relates to the facet of related and supporting industries, Porter states 
that it is “best seen as a manifestation of the interaction among all four facets” [Porter 1998a: 213]. 
The quality of the business environment (the diamond) highly affects the performance and especially 
the innovation capacity of a cluster, and the diamond can be used to analyse the dynamics and potential 
for development of a cluster [Ketels 2003:7]. It is important to notice the dynamic character of this 
business environment; conditions or markets may change over time or due to sudden events, and so 
there are possibilities for certain crucial conditions to disappear or diminish, but also grow stronger.  
Related and supporting industries  
The first element of the diamond is the existence of related and supporting industries, which constitute 
the industrial base of the cluster [Porter 1998a: 213]. This may be interpreted as the scope and span of 
the cluster. It is important that the suppliers and related industries are internationally competitive, 
because they do not only deliver the most cost effective input and related services, but also provide 
possibilities for fast common developments. [Porter 1998a: 166f]. 
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Porter is quite unclear in relation to what constitutes supporting and relating industries. We choose to 
interpret the supporting industries as the companies in the cluster that are supporting or supplying the 
main industry of the cluster, thus forming part of the supply chain of the cluster. The related industries 
could be industries using the same type of technology, or complementary industries drawing on the 
same supporting industries as the industry in question.  
The presence and composition of supporting and related industries affects the innovation potential of 
the cluster including environmental innovation. First the cluster itself and then the extent of the supply 
chain influence the possibilities for environmental innovation. These days, a cluster does not 
necessarily represent the entire chain, as sourcing of production might mean that other parts of the 
supply chain are situated in entirely different locations, a fact that limits the cluster’s possibilities and 
room for influence, but creates niches and areas where development and innovation is possible. The 
presence of key suppliers can provide possibilities and focus to environmental innovation through the 
competencies and knowledge among these supporting industries. Likewise, a lack of key supporting 
industries can impede certain environmental innovations.   
Context for firm strategy and rivalry  
The firm strategy and rivalry context is, as indicated, made up from the regulations, norms and 
strategies that influence the strength and type of competition between the local companies. Porter states 
that rivalry or competition between local companies is beneficial for the companies because it forces 
them to innovate and improve productivity. The organisations in this context are the companies within 
the cluster or in our case, the companies related to the cluster organisation.  
The presence or absence of local competition plays a pivotal role in the development of the economy 
and industry, especially in economies where local competition is absent, according to Porter. The 
industries must, in order to retain competitiveness, shift from focusing on low wages to total costs, and 
therefore on the productivity and efficiency of the production and economy. This focus must eventually 
evolve from total costs to differentiation, which requires innovation. In economies where there is little 
competition from local companies, the strategy of companies will be based on imitation rather than 
innovation [Porter 1998a: 176ff]. Related to rivalry is the degree of co-operation among the companies 
in the cluster. We find this especially important in relation to a newly established cluster, and the effects 
the type of co-operation has on its potential. The advantage and benefits of co-operation is among other 
flow of knowledge and innovation, easier to perceive the needs of buyers, perceiving new technology, 
services and marketing concepts, reduce cost on experimental development etc. [Porter 1998a: 220ff]. 
The competitive strategies employed within the business and development stages of the companies have 
an important influence on the possibilities and innovative focus of the cluster – and also on the 
possibilities for environmental innovation. It is important to recognise whether the cluster companies 
primarily have a competitive strategy focusing on factor conditions, or one focusing on productivity in a 
broader sense and fostering innovation. If the strategy focuses on providing low factor cost, the 
innovation potential is low, especially in relation to fostering environmental innovations.  
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The degree of rivalry in an economy is also influenced by the demand conditions on the home market, 
which will be presented later and through the two dimensions that influence the context for 
competition:  
“The investment climate”, which can be conducive to the larger investments required for both the 
transition to a more efficient production focusing on lowering total costs, as well as to a 
differentiation strategy requiring considerable investment in innovation activities. Among the 
factors that influence the investment climate are the macroeconomic and political stability, the tax 
system, the labour market, property rules and the corporate governance system.      
“Policies that have an effect on the intensity of the rivalry”, these policies and regulations refer to 
laws that affect competition such as anti-corruption and licensing laws, the openness of the 
economy towards FDI and trade, as well as antitrust policies and the degree of state ownership 
[Porter 1998a: 212]. Changes within this category will have a particular effect on the strength of 
competition – both local and foreign.  
In relation to the investment climate, it is of particular interest to us whether it is possible for the 
companies to invest or find investors/resources for upgrading equipment as well as for larger 
development and innovation projects. If the resources are not readily available, it can limit certain types 
of innovation but be conducive to others. For instance, if the resources for environmental cleaning 
technology are not accessible, it might foster efforts to eliminate the pollution at the source – thus 
requiring prevention which might lead to environmental innovations within production or organisation.    
Environmental policies or regulations are often claimed to have a negative effect on the competitiveness 
of an industry or company. Especially environmental regulations have been targeted as a burden for the 
industry; however, environmental regulations can also have the contrary effect in fostering innovation. 
Environmental regulations and demands can provide an incentive for innovation, but the form and 
means of the regulations are important with regards to what kind of environmental innovation they can 
foster. Certain types of command and control regulation foster single innovations, such as end of pipe 
technologies that can ensure that emission standards are observed, whereas other types of regulation or 
policy seek to foster the use of management systems, which might lead to EMS fostered environmental 
innovations. Some policies and regulation projects seek to influence the design process and change the 
technological system of production. 
In addition to analysing company strategy, the degree of rivalry between local companies and the 
aspects mentioned above, it is also interesting to study the structure of the cluster companies further – 
i.e. the size, organisation and ownership of the companies. These aspects have an effect on the 
companies’ possibility and ability for innovating. The structure and resources available, as well as 
aspects such as ownership, can have an important effect on the focus of the companies within the 
cluster, and thus on the possibilities for developing the cluster further.  
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Demand conditions  
Demand conditions are concerned with the demands from the company’s home market. The demands 
from a home market can affect the development of the industry by for example forcing the companies 
to be innovative or focus on imitation strategies. Porter emphasises that the more demanding and 
specialised the home market, the more competitive advantage the firms might gain, and the more focus 
on innovation. A demanding home market allows the companies to gain knowledge on the present and 
future needs of the customers, which can be used to anticipate similar developments in foreign markets. 
If the home market is specialised, it might help develop market segments that differentiate the 
companies [Porter 1998a: 212]. Consequently, the demanding specialised home market can help drive 
the companies towards the differentiation of their production through innovation as described above, as 
well as foster more local competition. 
With regards to environmental innovation, the demand conditions can be an important driver if there are 
particularly demanding customers which provide the possibility for developing specialised markets. If 
environmental aspects such as environmentally friendly products and environmentally sound production 
are in demand within the market, this might act as an incentive or a possible focus area for the cluster.   
Factor conditions  
The factor or input conditions equal the presence of a company’s more palpable needs, like skilled 
labour, natural resources, every form of infrastructure, capital, university research etc. These factor 
conditions can be more or less advanced or specialised. The more specialised the factor conditions, the 
less likely it is that these conditions can be found elsewhere. This improves the productivity and 
decreases the risk of imitation [Porter 1998a: 211]. Today the important factor conditions are related to 
skills and competencies in the workforce, as well as the know-how and research infrastructure 
available. The capability of the companies within a cluster depends to some extent on the factor 
conditions, since the ability to innovate is connected to conditions like skills and competencies within 
the companies, the work force, knowledge institutions and the authorities. Cooperation between the 
companies and various types of knowledge institutions enhance the focus on cluster and provide the 
opportunity for the institutions to react on the special need of the cluster [Porter 1998a: 222] 
Any changes in these factor conditions can have an effect on the type of innovation that the companies 
focus on, in order to either exploit the changes or compensate for losses. The factor conditions can be 
divided into basic and specialised conditions. In relation to environmental innovation, the 
environmental infrastructure – or lack of it – also has an effect on the possibilities for implementing 
environmental inventions – like, for instance, if the infrastructure can handle new fractions of waste, or 
whether there is an infrastructure which can handle recycling.  Moreover, the level of skills and 
knowledge on environmental issues among companies and institutions within the cluster can be of 
consequence.  
Further development of the Analytical Framework 
Porter’s diamond by no means provides an absolute answer to what is necessary for creating a 
successful business environment and cluster that will foster environmental innovations. The diamond is 
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an analytical tool for investigating the restrains and opportunities of the specific industry and location. 
What can be labelled as potential or barrier depends on the specific context and the requirements within 
the industry, the market etc. Even though the Hungarian cluster organisations and their members might 
not necessarily match Porter’s theory, it is still a useful way of analysing the local surroundings and the 
characteristics of the industry. We use it in this respect and elaborate the four facets of the diamond 
further in order to highlight the aspects that are particularly relevant in relation to furthering 
environmental innovations and the capacity for this. In order to summarise the additions, we have 
developed the diamond and the facets for environmental innovation based on the elaboration described 
above. 
 
 
 
 
 
 
 
 
Co-operation, 
structure and 
strategy 
Factor 
(Input) 
Conditions 
Demand 
Conditions 
Compostition 
of companies
Environmental 
Innovation 
Performance 
- Labour resources 
- Scientific and 
Technological 
infrastructure  
- Business 
infrastructure 
- Environmental 
infrastructure 
- Environmental 
authorities  
- Competitive position 
of companies 
- Advanced demands 
from market 
- Environmental 
demands 
- Environmental 
regulation 
- Production Chain 
- Supplying industries
- Related industries 
- Service industries 
- Structure of    
companies  
- Co-operation 
- Strategy of companies 
- Strategy of cluster 
organisation 
- Investment Resources   
- Focus on 
environmental impacts
 
Figure 2.3: Elaboration of Porter’s business environment 
 20 
Cluster development in Hungary 
The figure sums up the different aspects that should be considered in an analysis of the environmental 
innovation potential of Panfa and Panac. Which aspects are crucial and which are less relevant naturally 
depend very much on the context – that is to say, the industry and the composition within the cluster.  
2.3 The empirical basis of the project  
This project’s starting point is our empirical observations; however, the development of the project has 
been an interaction between empirical observations and theoretical abstractions. The result of the 
interaction between empirical observations and theoretical abstractions is a constant appraisal of the 
focus for the project. Based on empirical observations we have identified a theoretical approach and 
defined the analytical framework for analysing Panfa and Panac. The use of empirical data is very 
important to our project and has been decisive for both the outcome and the focus of this project. The 
problems were outlined in the introduction and are related to the need for further industrial development 
in order to ensure the future of the industry and thus the further development of the region.  
The starting point of our empirical research has been Hungary and the opportunities for regional and 
industrial development in the country. Thus the Hungarian clusters and cluster programme was an 
obvious choice of focus for our project, because the programme is an initiative focusing on the 
development of the local industry through enhancement of the long-term competitiveness, and thus on 
the regional socio-economic development by means of ensuring the future of the industry. In order to 
narrow down our focus we concentrate on the West Transdanubia region8. Hungary is divided into 
seven different regions, and they are very different in terms of industrial situation, size, level of 
development etc. The West Transdanubia region is situated in the north-western part of Hungary and is 
considered one of the most developed regions in terms of industrial development.  The long tradition 
for manufacturing industry is one of the factors with a large impact on the cluster development, and 
thus on the possibilities for the region. The West Transdanubia region forms an interesting basis for our 
research, since the region is on the forefront in relation to involvement and strategy for sustainable 
economic development as well as within the cluster development. 
2.3.1  The choice of cases 
We choose to focus on both the Panfa and Panac clusters because it gives us the opportunity to 
investigate how the industrial context of a cluster affects the potential for environmental innovation. 
The clusters are related to two very different industries. The Hungarian wood and furniture industry is 
characterised by small to medium sized companies mainly producing for the home market. The 
automotive industry, on the other hand, is characterised by being a large industry competing on a global 
scale, and with a few large end-producers dominating the industry. While the automotive industry has a 
large complicated supply chain gathering many different supply chains, the supply chain of the wood 
and furniture industry is shorter, without such a number of links. Both of our case clusters are 
                                                 
8 For further information on West Transdanubia see appendix C 
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considered successful compared to other Hungarian clusters because they have an industrial base in the 
form of member companies whereas other clusters do not have the required industrial base.  
The differences of our two cases are reflected in the analysis of course but are also reflected in the 
presentation of them. The presentation will appear in much more details when Panfa is analysed. The 
reason is that Panac are related to a very large and complex industry, and it requires a lot more research 
to go into the same details, as is the case of Panfa.  
2.3.2 Exemplarity  
The problems identified in our research field represent some issues well known in other countries and 
regions. The problems in question are not unique. Outsourcing and globalisation, high reliability on FDI 
increased wage level, and regional disparities are seen elsewhere. Hungary naturally has some unique 
features, but some of the more general characteristics and problems are also faced by other countries. 
The other Central and Eastern European countries have been through some of the same changes as 
Hungary, from planned economy to market economy as well as membership of the EU. Some of the 
points and findings of this study therefore might be applicable to other countries, or may at least serve 
as an inspiration.  
As stated above, the focus of our research has been on Hungary, particularly the West Transdanubia 
region, and on the clusters developed in this region. Our conclusions in this project are thus based on 
this context, since the main findings relate to the analyses of the cases. Conclusions based on an 
analysed context are difficult to transfer to other regions or clusters, and we do not believe that it would 
be possible to generalise the conclusions and transfer them to other contexts. However, it is our 
intention that the methodology and the way to analyse the potential for combining the cluster 
development with environmental innovation can give emphasis to some more general perspectives for 
the integration of industrial development with environmental measures.  
As we will see in the project, the existing industrial systems have a large impact on the possibilities for 
the development of a cluster and the integration with environmental measures. The Hungarian 
industries in question have some similar characteristics to the same industries located elsewhere in the 
world. Some of our conclusions and findings are related to a particular industry, and are thus likely to 
be representative for this industry in general.  
2.3.3 Gathering of empirical data 
We have collected empirical data during the two visits we have made to Hungary. The objectives of the 
two visits have been very different from each other, and the same goes for the outcome9.  
The first visit 
The first round of interviews was highly explorative, and the objective was to enhance our knowledge 
on the current situation in Hungary, as well as the focus and initiatives for regional sustainable and 
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industrial development. Apart from these two objectives, it was important to identify actors within the 
field of our research and establish the necessary contacts for our next visit.  
We did prepare interview guides before the first trip; however, the knowledge we had from written 
sources, web pages, emails etc. on the interviewees and their work, organisations etc. was often limited. 
Thus the interview guides were not always useful during the interview.  
The second visit 
Before the second visit to Hungary, the focus of the project and research had narrowed considerably 
since our first visit, and while the first visit was highly explorative the next was much more focused. 
The use of clusters as an applied policy in Hungary for developing the local industry had been 
identified, and we already knew of the positive experiences from West Transdanubia regarding the 
establishment of clusters. Thus the objective of our second visit was to get more in-depth knowledge 
concerning the clusters and their situation, development, activities and environmental focus. In addition 
to the regional context and situation, the national considerations behind the cluster programme were 
also of interest to us.  
Again we had prepared interview guides for the different interviews and again, reality at times proved 
quite different from the written sources. The language did cause us problems in a few situations, but 
generally the interviewees spoke English or German very well and thus enabled us to carry out the 
interviews ourselves without the use of an interpreter.    
The organisations and companies visited during the two trips (the interviewees are presented in further 
detail in appendix D): 
- West Pannon Regional Development Agencies  
- Industrial organisations such as the clusters, chambers of commerce and innovation centres  
- Environmental organisations such as the Hungarian Cleaner Production Centre (HCPC), the 
Regional Environmental Centre (REC) and the Environmental Management Association 
(KÖVET) 
- Danish companies/subsidiaries in Hungary namely Grundfos and Coloplast 
- Scientists and research departments, such as the Small Business Development Centre at 
Corvinius University Budapest and the Centre of Regional Studies of the West Hungarian 
Research Institute Györ 
                                                                                                                                                          
9 Appendix D contains a more in-depth description of the people we interviewed and the procedures and considerations 
concerning empirical data and interviews.  
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- The national level involved in cluster development and regional development, such as The 
Ministry of Economy and Transport, Department of Innovation and the Prime Minister’s office 
and the Territorial and Regional Development Office 
- Clusters: Panfa Wood and Furniture Cluster, Panel Electronic Cluster 
- Scientists and research departments such as Sopron University, Faculty of Wood Science and 
the Centre of Regional Studies of the West Hungarian Research Institute Györ, the Institute for 
Environmental Science at the Faculty of Business Administration, Corvinus University, 
Budapest. 
- Institutions involved in the wood and furniture industry, The Hungarian Furniture Association 
- Companies which are members of the clusters, such as Audi Hungary and Falco Sopron 
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3 Cluster based policy and the Hungarian cluster 
initiative 
The objective of this chapter and the next is to introduce the Hungarian national regional cluster 
initiative and outline the result of these initiatives namely the “cluster” created in Hungary and in 
particularly in the region of West Transdanubia. Clusters are widely described and different 
international institutions such as the EU or OECD have adopted the concept in their development 
programmes. The cluster term is used interchangeably to describe industrial systems with very different 
characteristics. This complicates the analysis of clusters and cluster initiatives a bit since the 
theoretically described cluster not necessarily is the same as the systems, network or organisations 
labelled as clusters. We have sought to collect some of the experiences and consideration related to 
establishing or developing cluster politically in order to analyse and discuss the Hungarian cluster 
programme.   
3.1 Objectives and means of cluster programmes 
Clusters exist and are a phenomenon that can be observed in real life as described above. But clusters 
and their potential economic effects are no longer exclusively an empirical phenomenon studied by 
researchers. Governmental and international programmes and initiatives aimed at developing or 
furthering existing clusters have become increasingly popular as a way of developing local and regional 
economies. There are some discrepancies between empirical clusters as described by researchers most 
notably Porter and the “clusters” that have been sought established through governmental and other 
types of initiatives, and in the following paragraph the aims and instruments applied to foster cluster 
development is elaborated.  
A common way of organising cluster initiatives is to provide support for establishing a facilitating 
organisation. The actual establishment of the cluster organisation is often the combined effort of 
government institutions and companies through the provision of financial support and perhaps an 
organisational framework. These organisational structures are often referred to as cluster management 
and are often managed by a facilitator from within the industry. These cluster initiatives often follow a 
certain pattern in their development and activities. First the process focuses on the start up and initial 
discussion of the extent of the cluster. Next a cluster strategy is elaborated based on an analysis of the 
cluster and the identification of action needed in the cluster. The third phase is the actual 
implementations of the cluster strategy and action plan, and the fourth and last phase is the transition of 
the cluster into a more stable form for instance a cluster organisation. The activities and actions of a 
cluster organisation is often undertaken within different areas such as research/networking, lobbying 
nationally, commercial co-operation, education and training, innovation and technology as well as 
investment attraction [Ketels 2003: 16ff]. 
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The region as geographic entity of the cluster is used by institutions such as the EU – hence the term 
regional cluster. The region is a very flexible definition, since the extent of a region can be very large, 
covering several countries, or covering only a single city and its surroundings. The EU defines regional 
clusters as a “limited geographical area with a relatively large number of firms and employees within a 
small number of related industrial sectors” [EU Com 2002a: 13]. Regional cluster programmes are 
seen as a way of obtaining competitiveness of the regional industry and create jobs and growth in the 
region. Therefore cluster programmes imply a focus on the local SMEs and the clustering of these, 
rather than focusing on single big companies and attracting these to the local area.  The focus of cluster 
programmes has been on clusters as a way of developing and improving the regional innovation and 
learning potential and systems [EU Com 2002a: 41f]. 
The knowledge concerning the cluster based economic policy is based on practical experiences and 
demands a range of different policies and specific initiatives. A central question in relation to cluster 
development initiatives is whether clusters can be developed from scratch through policy intervention 
or whether cluster initiatives should aim at developing existing, embryonic or developing clusters 
further. Cluster can most likely be created given the resources and time is adequate. However it can be a 
very time and resource-consuming task. It is rather difficult if not impossible to develop a successful 
cluster from scratch [Enright 2003: 120ff]. Experiences have shown that cluster programmes are more 
successful if they aim at developing or activating already existing clusters. The effectiveness of the 
policy is more likely to increase if the cluster already exists and the resources are targeted towards 
improving cluster efficiency [Ketels 2003: 18].  
This does not mean that there are no cluster programmes focusing on creating clusters; on the contrary, 
there have been attempts in most countries or regions involved in implementing cluster programmes. 
There have been many examples of regions or countries striving to become world leaders in the same 
desirable sectors such as electronics or biotechnology, and they do not necessarily have an industrial 
base within these industries [Enright 2003:121].  
Providing a recipe for cluster programmes focusing on fostering further development of clusters is not 
possible. Ideally, “Cluster policy is about stimulating the links to the local business environment 
through public-private dialogues, defining joint research needs, co-development between contractors 
and suppliers and so on” [EU com 2002a: 41f]. This definition implies a context-specific policy that is 
suited to the individual clusters and the needs of the specific sector or industry.  
The alleged objective of many cluster initiatives is often to rectify the market failures, which are 
preventing the cluster from developing. However the problem is that the market failures are rarely 
identified or addressed [Enright 2003: 123f]. Therefore an important part of a cluster programme is the 
design of the policy and the selection and identification of embryonic clusters and their needs. 
The need for a cluster programme to address the specific problems of the clusters involves a wide range 
of policies like for instance providing good access to information and data, basic infrastructure, 
education and training possibilities and providing business services like research into market, 
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technology, management or whatever might be perceived as an obstacle for the further development of 
the industrial systems. This means that many different forms of cluster supporting policies are applied 
in the cluster programmes, such as:   
- Policies improving framework conditions for the private sector in general, rectifying market 
failure  
- Infrastructure investments – both physical and knowledge infrastructure 
- Policies encouraging network and collaboration activities among the private sector 
- Policies focusing on creating links between the various research institutions and the private 
sector  
- Financing cluster activities such as office space, training, consultancy and provision of 
information 
- Financial support to firms for innovation, technological developments etc.  
- Encouragement of public-private partnerships [EU Com 2002a: 45] 
Policies that might foster cluster development include a range of different policies within other political 
areas, and in order to design a successful specific cluster programme, connections and combinations 
with related policy areas such as innovation policy, educational policy, economic policy, regional 
policy and infrastructure policy are required. 
Industrial 
Policy 
Labour market 
policy 
     Education 
Policy 
Infrastructure 
Policy 
R&D policy
Economic 
Policy 
Innovation 
Policy 
 
Cluster policy 
 
Figure 3.1: The interaction among policy areas [own elaboration] 
However, a cluster supporting policy should always be considered carefully, as it affects the innovation 
and development potential of a cluster – and not always in a positive direction. “Negative” changes in 
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factor conditions within one industry, like for example increasing wages, cost of natural resources etc. 
enhance the innovation and development among the companies. Cluster policies that focus on and 
provide for example funding for the industry in order to reduce the factor costs are only short term 
policies, because they do not initiate further innovation and development within the industry. Instead 
they create a competitive advantage of the industry, which is not sustainable in the long term because it 
depends on governmental funding, and not innovation and development. It is therefore important that 
the policy does not focus on increasing the short tem competitive advantages, but instead strengthens 
the long-term competitive advantages as provided by innovation and further development of the 
industry. In order to increase the long-term competitive advantages, the policy role could be to set up 
some requirements for funding of for example innovation demands or environmental requirements 
[Malmberg 2002: 16ff]. 
The question is the effect of these cluster programmes on cluster development. Researchers disagree on 
the possibilities of cluster activation or development through intervention by either national, regional or 
local governments or development institutions. As we have sought to explain above, the initiatives of 
various countries and organisations within this field have been widely different, and the measures and 
involvement of public institutions have been very different. The experiences from cluster programmes 
show that the most successful initiatives are the ones supporting the infrastructure and policies within 
education, training and research programmes aiming at creating capacity for innovation and research as 
well as developing the skills of the local workforce and organisations. Programmes aiming at creating 
networks and partnerships between the local business environment can also lead to successful clusters 
[DTI: 22; EU Com 2002a: 45].  
There are some general considerations to be taken into account before initiating a cluster-based policy 
beyond the ones mentioned above. First of all clusters within the same industry will not be the same in 
different regions. Secondly, cluster based policies should not only be adjusted according to the 
circumstances in the industry, but also according to the stage in the life cycle of the cluster as explained 
above [www.competitiveness.com/nps/coporate].   
Further efforts and organisation of the cluster policy that might raise the effectiveness of the cluster 
programmes related to design and implementation, is discussed in the next part of the chapter where the 
Hungarian cluster programme is presented and analysed. 
3.2 The national regional cluster programme in Hungary  
Cluster programmes can be initiated at both regional and national level. The first initiative in Hungary 
was organised with support from national level, but otherwise through the common initiative of the 
regional development institutions and companies within the automotive sector of Hungary. The result of 
this process is the automotive cluster organisation of Panac, which will be described in further detail 
later. The programme and the context that fostered the focus on cluster policies will be described in the 
following paragraphs.  
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3.2.1 The Széchenyi Plan and National development programme 
The Hungarian cluster programme is a part of the year 2001 Széchenyi plan, which is a development 
plan for Hungary. It is concerned with the economic challenges facing Hungary, namely the duality of 
the economy as well as the regional inequalities of economic development. The Széchenyi plan focuses 
on seven areas for development: Enterprise promotion, housing, tourism, research and innovation, 
information society and information economy, motorway and infrastructure construction as well as the 
Regional Economy Development Programme10. For us especially the latter is interesting, because a part 
of the Regional Economy Development Programme (REDP) is dedicated to the establishment of 
regional clusters11.  
The overall objective of the REDP is to combat the regional inequalities by supporting SMEs and 
domestic enterprises in becoming competitive and creating connections between the two groups of 
enterprises in the Hungarian society, namely the Multinational and the Domestic. One of the measures 
of the REDP is to create or support networks and network oriented policies that will enhance the 
economic competitiveness of the regions through the support of production, innovation and information 
networks.  Another REDP objective is support establishment of regional innovation systems that will 
drive the economy in a more innovative oriented direction [Gecse 2003: 18]. 
At the end of 2002 the National Development programme replaced the Széchenyi plan and the 
Department for Structural Development was turned into the Department of Technology Development 
and Innovation in the Ministry of Economy and Transport; however, the department kept the 
responsibility for the cluster support. Following this reorganisation, the cluster programme became part 
of the Economic Competitiveness Operational Programme (ECOP) instead of the Regional Operational 
Programme. Today the programme is still financing the establishment of clusters and is integrated into 
ECOP´s Investment Promotion, Technological Modernisation of the corporate sector and its 
environment protection component [Gecse 2003: 3]. Basically the original programme has continued 
after the same mould with fewer finances for establishing new clusters. 
The Széchenyi plan was the first economic development plan since the transition. Following the 
transition of the Hungarian economy in the early 1990s into an emerging market economy, the strategy 
was to attract a large amount of FDI and manufacturing production, in order to provide employment 
opportunities and privatise the industry. The economic policy and the competitive advantages of 
Hungary and most of its regions were based on cheap and qualified labour and other factor conditions. 
The economic policies of the changing Hungarian governments have been focused at furthering the 
competitive advantages supporting all three modes of the economy described above. Some regions are 
                                                 
10 In 2002 120 billion HUF was allocated for the implementation of the programme.   
11 The REDP consisted of 13 subprograms between 2001 and 2002. The remaining 12 subprograms were: Development of 
Hungaricums; Model for economic development of Micro-regions; Development of innovation oriented industrial parks; 
Development of industrial parks and integrator industrial parks; Establishment of logistics centres; Development of regional 
electronic markets; Establishment of technological incubators, innovation centres; Establishment of entrepreneurial houses, 
incubators; Development of the regional airport infrastructure; Development of the regional university infrastructure; Interest 
subsidy for limited partnership pharmacies [Gecse, 2003:19]. 
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no longer solely competing on cheap factor conditions and are gradually moving towards more and 
more investment in the productions established and they are becoming increasingly automated.  
The more backward regions of Hungary are so far almost exclusively competing on providing low cost 
factor conditions. The national development plan and the Széchenyi plan is still focused on providing 
factor conditions and attracting manufacturing to the backward regions of Hungary. At the same time an 
important objective of these plans is to develop the economy and compete on other aspects than low 
labour costs. New instruments are applied that aim at developing a more innovation driven economy but 
also extend and develop the production of the MNC located in Hungary through creating links and 
embed their production in the local area. Investments are still sought, but merely within research and 
development or productions that require more skilled workers and infrastructure.       
3.2.2 The Hungarian cluster initiative  
The use of cluster initiative as an instrument for economic development is fairly new in Hungary. The 
aim of the regional cluster development was to facilitate the establishment of clusters particularly 
within the Hungarian regions [REDP 2000: 4]. Focus was on enhancing the competitiveness of the 
companies involved, and especially the domestic SMEs [Gecse 2003: 16ff].  
It is stated in the policy that the cluster development should build upon some international experiences 
with cluster development, and combine this knowledge with the local constraints [Gecse 2004: 31]. 
Some of the support and experiences were provided by the OECD. The organisation has initiated a 
cluster development project in transition economies in the CEE, as a part of their LEED12 programme 
[OECD LEED 2002: 2ff]. The OECD programme has had influence on the practitioners of cluster 
initiatives within the CEE and also in Hungary. The focus of the LEED programme on clusters is as a 
tool for local and regional development, and a series of seminars in the CEE and also in Budapest on 
the 29th of May 2002 [OECD 2002: 8]. 
The instruments used to facilitate the establishment of clusters have mainly consisted of financial 
support. Two main activities are supported through funding in the programme [Gecse 2003: 16]:  
- Funding for the establishment of a cluster organisation or management, and a common 
information system  
- Financial support for operation of the cluster organisation/management and the services 
supplied by it, and the further development of these 
The Hungarian definition of a cluster 
One of the features of the programme has been the lack of a clear concept of what a cluster is, and what 
constitutes a qualifying base for cluster development. There is no official definition cluster or 
“Klaszter”, but in an official presentation of the programme it is defined as “…company alliances, 
which are based on geographical proximity. Clusters are driven by competition; the relationship among 
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companies is characterised by rivalry, harmonisation of common, local interests and by existing of trust 
as social capital. Cluster enterprises are in informal contact. Their transaction costs can decrease by 
joint innovation adjusted to market needs through information-flows within the network. With this, the 
competitiveness of the enterprises of the given region rises” [Gecse 2003: 7].  
This definition describes a cluster as a company alliance and network and emphasises the importance of 
geographical proximity. The informal contact, existence of common interests and trust between the 
companies in the cluster is emphasised as a prerequisite for the cluster. The benefits of the cluster are 
perceived as the decrease in costs provided by joint innovation and the information flows possible in 
this network. The definition is quite different than Porters but contains some of the same elements as in 
Porters definition for example the rivalry and competition but also co-operation between the companies.   
Selection and applicants 
All the sub-programmes within the REDP are organised through tenders and applications, as is the 
cluster programme. Applicants for support and funding could be groups of companies and non-
profit/non-commercial organisations. The specific group could consist of enterprises or non-profit 
organisations or a combination of both. Whether or not this group of applicants could be considered a 
network that could actually develop into a cluster or initiate such a development, was not assessed. The 
programme is based on 50% self financing where the applicants only needed to provide 25% of the 
awarded funds as well as a guarantee from a bank for the remaining 25% of the funds [Gecse 2003: 20]. 
Cluster mapping 
A prerequisite for cluster programmes and the selection of the organisations eligible for funding is 
investigation into the business environment or industrial base of the industry. Cluster mapping is often 
used as a way of identifying embryonic, developing or mature clusters within a region. Whether a 
cluster mapping or selection process is applied, the purpose is the same. The idea is to identify the 
groups of industries within the country or region where there is an above average level of activity.  
The cluster selection process applied is likely to vary in every cluster initiative.  Some initiatives pay a 
lot of attention to this process and some do not. It is, however, a problem if this phase is not taken 
seriously, because it highly affects the success of the cluster development. As previously described, if 
the proper basis for supporting a policy, that is a critical mass of companies, organisations etc. are not 
present, then the efforts are likely to fail. It also means that a cluster policy should not focus on 
imitating other locations or desirable industries but instead focus on the advantages and specialisation 
of a particular location.  
The Department of Innovation in the Ministry of Economy has undertaken a small cluster mapping of 
various industries in Hungary in 2003. This is obviously after the funding of cluster organisations 
throughout the country. The mapping study identified 24 places where the industrial concentration was 
                                                                                                                                                          
12 Local Economic and Employment Development 
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higher than average within different industries and regions in Hungary13. However the study showed 
that the concentration of an industry not always matched the cluster established in the region through 
the cluster programme. Only ten out of 22 official clusters could be confirmed statistically [Gesce 2004: 
16].   
Funding and activities 
The funding provided for the initial establishment of a number of cluster organisations was financed 
through the Regional Economy Development Fund [REDP 2000: 4]. These funds were intended for the 
establishment of a common organisation and the necessary systems of information, and a portion of the 
financial resources for the operation, services and further development of the cluster management as 
mentioned above [Gecse 2003: 18]. The idea was that the Hungarian Government would only partially 
provide the initial funding, and that over time the clusters would become sustainable. The grants from 
the programme were max. 50% of the total cost of establishment with a maximum amount of 100 000 
Euro (approx. 25 million HUF).  
Generally, the issue of whether a policy should provide funding or financial support is often discussed, 
and this is also the case with cluster based policy. The need for funding varies and the amount that 
should be made available depends on the aims and scope of the cluster policy. Often the funding aims at 
establishing or maintaining a facilitating organisation until the companies are willing to sustain these 
activities on their own. It is difficult to measure the actual benefits in terms of economic performance of 
a cluster, and in addition, the time-span is long. The exact amount needed for cluster development 
cannot be decided independently of the context. 
To our knowledge, any national cluster related activities at national level beyond the initial funding has 
been limited to cluster conferences, of which the first national cluster conference was held in February 
2002. According to the Ministry, most of the people involved with clusters at the time attended this 
conference. The presentations given at the conference were mostly focused on theoretical clarification 
of what a cluster is, which has perhaps been useful in order to create a more uniform idea or concept on 
what a cluster is in Hungary [Gecse 31-01-2005]. However, the conference was held after the initial 
funding was granted, and therefore did not have any effect on who applied for funding or initiated a 
cluster. Recently, the third/fourth annual cluster conference was held in Budapest. It is our impression 
that the OECD and their LEED programme have had a substantial impact on the direction and 
objectives adopted by the established “clusters”. 
                                                 
13 The study was based on the use of  “Location Quotient” which were calculated on the basis of employment data within 9 
areas of Manufacturing identified through the NACE system.  The LQ is calculated according to the amount of employees 
above 2000 that the industry employs in the County [Gecse 2004: 8]. Location quotient (LQ) is defined as the “A calculated 
ratio between the local economy and the economy of some reference unit…This ratio is calculated for all industries to 
determine whether or not the local economy has a greater share of that industry than expected. If an industry has a greater 
share than expected of a given industry, then that "extra" industry employment is assumed to be Basic because those jobs are 
above what a local economy should have to serve local needs” 
[http://garnet.acns.fsu.edu/~tchapin/urp5261/glossary.htm#sectL]
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3.2.3 Organisation of the cluster policy 
The governmental level involved in cluster development policies can be national, regional and local. 
There is a pronounced difference between the level involved in the new Member States in the EU and 
the EU15 Member states. The national level is almost solely responsible for any cluster initiatives 
within the new member states, whereas in the EU15 countries the national policy is creating the 
framework for the cluster initiatives, while the actual implementation is left up to the regional or local 
authorities [EU Com 2002b: 24f]. 
The regional level perhaps has the advantage of accurate knowledge concerning the actual situation and 
surroundings of the cluster location, and might better provide the support needed or be able to identify 
the obstacles for developing the cluster. In connection with this Enright states that: “The appropriate 
level of government involvement in cluster initiatives would ideally be one that roughly corresponded to 
the geographic scope of the relevant cluster” [Enright 2003:119]. However, it is difficult to match the 
cluster and the governmental level precisely as Enright wants, but the indication is that the 
governmental level of involvement should depend on the geographical scope. In reality, this will often 
mean that several local authorities are concerned, and perhaps the regional level becomes more suited 
for initiating cluster development, although the extent of the cluster may also cover several 
administrative regions. 
In Hungary, the Ministry of Economy was, as previously mentioned, responsible for the implementation 
of the cluster programme funding scheme. Beyond the responsibility of tenders and application, the 
Ministry has arranged cluster conferences. The Hungarian regions have played a varying role in the 
cluster development policy. The actual cluster policy implemented in the regions and the further 
involvement of the regions is, however, very different from region to region, and today it is the 
responsibility of the each region. 
3.3 Summary on the general status and effect of the cluster 
programme 
Within the first year of the cluster initiative from 2001- 2002, 15 applicants received funding from the 
Ministry of Economic Affairs. To our knowledge, there have been three cases where clusters have 
applied but have not been able to fulfil the requirements for own capital or bank guarantees, and 
therefore have not received any support from the Ministry (Pannon Thermal cluster, Panac Automotive 
cluster14 and the Optomechatronic cluster). The first funds for developing clusters were given from the 
1st of January 2001 [Gecse 2003: 16]. 
The cluster initiative is a part of the development of the regional economies, and the overall objective is 
to decrease the inequalities between the Hungarian regions. In relation to the overall objective it is 
relevant to discuss if attempting to develop clusters is the right “instrument” to use. As stated above, 
more clusters are likely to become successful if they develop on the basis of an already existing 
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industry. The result of the programme is that most clusters have emerged in the regions in the North-
western part of the country already most developed. The disadvantaged regions in the Eastern and 
Southern part of Hungary have received funding for 7 clusters, whereas the more developed Western 
and Central regions have received funding for 11 clusters. At the same time the clusters of Northwest 
Hungary are considered as the most successful, while the ones in Southeast are not considered as very 
successful or even existing [Gecse 2003: 3]. 
Today there are officially 22 cluster organisations within various sectors in Hungary15. The cluster 
programme is continued in the Economic Competitiveness Operational Programme (ECOP), where the 
objective remains to support the establishment of new clusters. The development of clusters is currently 
the responsibility of the Department for Innovation and Environmental Protection within the Ministry 
of Economy and Transport16. The framework of the programme is the same, but according to the 
Department of Innovation, no new applications for funding have been submitted since the original 22. 
There is no funding available for already established cluster within the ECOP or any of the other 
operational or development programmes. 
The establishment of a cluster organisation does not necessarily involve a cluster in the sense that Porter 
describes as we have explained previously. The cluster programme has been very successful in 
establishing cluster organisations, and officially there are 22 clusters in Hungary – but only 6-7 can be 
described as actually working cluster organisations based on developed or embryonic clusters [Gecse 
31.03.2005]. This indicates that there might be something wrong with the cluster selection process, 
since a substantial part of the clusters organisations that have received funding no longer are active. In 
addition a subsequent study revealed that only 10 out of 22 cluster were related to a critical mass of 
industry necessary to develop a cluster. Several cluster organisations aiming at the same field or sectors 
have been established in neighbouring regions, where they might be based on the same empirical 
cluster17. The cluster programme aimed at developing regional clusters within the newly established 
statistical regions, and the borders of these do not necessarily coincide with the extent of a cluster.  
Beyond the problem of lack a qualified selection process in the programme, another grave problem has 
been lobbying. To our knowledge there has been a lot of lobbying in relation to the cluster programme 
and the Széchenyi plan in general. One of the effects is that some local and personal interests have 
                                                                                                                                                          
14 The Panac Automotive cluster received funding at a earlier stage  
15West Transdanubia: Pannon Automotive cluster, Pannon Thermal Cluster, Pannon Fruit cluster, Pannon Electronic cluster 
and Pannon Wood and Furniture cluster. Central Transdanubia: Papa Meat and Food Industry cluster, Central Transdanubia  
Electronic cluster, Central Transdanubia Wood and Furniture Industry cluster and Central Hungary Automotive cluster South 
Transdanubia: South Transdanubia Regional Geothermic-energy Development cluster Central Hungary: Saxon Export 
cluster, University cluster, Quality Development cluster, Hungarian Building Industry cluster Great Plain: Great Plain 
Economy Development cluster, Great Plain Thermal cluster and Mátészalka Optomechatronic cluster Southern great Plain: 
Southern Great Plain Handicraft cluster, Southern Great Plain Touristic cluster, Southern Great Plain Textile Industry cluster 
and Southern Great Plain Road Construction cluster [Gecse 2003]   
16 Previously it has been the responsibility of the Department of Technology Policy within the Ministry of Economy and 
Transport from 2002-2003 and the Department of Structural Development at the Ministry of Economic Affairs  
17 For instance there are two automotive cluster organisations in Hungary: One linked to West Transdanubia and another in the 
neighbouring region of Central Transdanubia. Other examples are cluster organisations within wood and furniture and 
electronics within the same two regions.   
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affected the cluster programme and the cluster development, and according to the Department of 
Innovation, this meant that some unusual clusters have received funding by order from higher officials 
within the Ministry [Gecse 31.03.2005]. 
After the initial funding, the cluster organisations have had difficulties finding financing opportunities. 
The argument is often that the companies/members are not willing to pay for the cluster, or only want to 
pay limited member fees. One objective of the cluster programme has been to develop clusters able to 
sustain themselves. However, the initial funding has not been sufficient for the clusters to become 
economically sustainable for more than a few years.  
How and on what level a cluster programme should be initiated is difficult to say. The Hungarian 
cluster programme is based on a top-down initiative where the national government tries to initiate 
clusters. The clusters are not necessarily connected to the regional or county authorities. In addition 
related policies such as R&D, innovation or other industrial policies have not been modified in order to 
support the cluster development in Hungary.   
Combining resources and policies within regional development can help the development of the local 
clusters, if the needs and strategy for the development are clear. The regional level can offer knowledge 
and interest in furthering the development of the local industry. However the degree of centralisation 
and the top down approach applied to economic and regional development policies impedes the 
possibilities of regional level to support the cluster development within the regions. The policy role of 
the regions is of a more facilitating nature, involving tasks such as creating networks, perceiving 
opportunities for co-operation between private and public institutions and co-ordinating the efforts of 
the local institutions. In the next chapter we will present the cluster initiatives established in the region 
of West Transdanubia and the regional policies and efforts to support these.  
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4 The regional cluster initiatives in West 
Transdanubia  
The regional level can as well as the national level support the development or establishment of 
clusters. There has been very different involvement among the various regions in the national 
Hungarian cluster programme. One of the more active and successful regions in this respect has been 
the region of West Transdanubia, where the regional development authorities have tried to actively 
support and foster development of the cluster organisations established through the cluster programme 
in West Transdanubia. However before presenting the cluster support provided by the region of West 
Transdanubia and the cluster organisation established in the region, the territorial structure of Hungary 
will be presented.  
4.1 Administrative structure and regional development 
institutions 
The county level is in Figure 4.1 placed on the local level, but their geographical extent is much bigger 
than the municipalities. The county structure is over a thousand years old and a very dominant structure 
in the Hungarian local society. The current territorial structure is built on a reform adopted in 1996 and 
amended in 1999. The regional level includes both statistical regions that were established in 1999 as 
well as several decentralised state administrations. It should be noted that the territorial extent of the 
administrative regions is not necessarily the same as the extent of the regional state administration, for 
instance within the area of environmental protection [Sara 08.04.2005]. 
 37
Cluster development in Hungary 
National Assembly 
Elects President and 
Prime Minister 
President of 
Hungary 
Government  
Prime Minister 
and Ministers 
Administrative 
Regions 
Administrated by 
Regional 
Development council 
Decentralised State 
Administration  
30 administrative bodies 
under the responsibility 
of the government 
PAO Public 
administration 
offices  
Under the 
responsibility of 
Minister of Interior 
 
 
National 
Level 
 
 
 
 
 
 
 
Regional 
Level 
 
 
 
 
 
 
 
Local 
Level  
Counties  
Run by an 
elected county 
council  
Municipalities 
Run by the 
municipal council 
and the mayor  
Urban Counties 
Responsibilities 
of counties and 
municipalities 
 
Figure 4.1: Administrative and governmental structures in Hungary 
Following the introduction of the new regional level, Hungary have four levels involved in regional 
development – namely the national, regional and county levels, and the micro regions [Sara 
08.04.2005]. The National Regional Development Council (NRDC)18 develops the regional policies. 
The council agrees on the principles for regional policies, classifies the regions eligible for assistance 
for development and co-ordinates aid to different sectors. Regional development and the allocation of 
funds in Hungary have traditionally been directed towards sectors [OECD 2001: 137].  
                                                 
18 The council consists of: Representatives from the Regional Development Councils, the mayor of Budapest, the National 
Chamber of Commerce chairman, representatives for the employees and employers, the chairman of the National Committee 
for Technical Development, a representative from the national self-government federation, the ministers of Environment, 
Transport and Water Management, Agriculture and Regional Development, Economy, Finance, Social and family affairs, 
Health, Education and National Cultural Heritage, as well as a representative of the Prime Minister’s office.[OECD 2001: 
135ff] 
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Below the NRDC are seven Regional Development Councils (RDCs)19. The seven regions are planning 
and statistical regions. The regions were created, as a response to the plans to become a member of the 
EU, where there is need for an intermediate level for distributing structural funds and grants. There are 
two main bodies on the regional level – the Regional Development Council (RDC) and the Regional 
Development Agency (RDA). The RDC formulates and adopts regional development concepts and 
programmes, co-ordinates economic development of the territory and prepares financial plans and 
decisions regarding the implementation of the regional development programmes [PMO 2003: 35f]. 
The regions were established by joining two or three counties together. Attached to the RDC is the 
executive body RDA. These agencies are public service companies with permanent staff. They co-
ordinate the implementation of programmes and provide services in the preparations of development 
concepts and programmes [Gecse 2004: 25].  
Level three consists of the County Development Councils (CDC)20. They have similar goals and 
responsibilities as the regional development councils, albeit limited to the county.  
The regional level is quite new in Hungary and the distribution of competencies among the various 
levels is not finish yet. Hungary is much centralised, and many of the initiatives and regional policies 
are actually administered and implemented by the Ministries and related Departments. Currently the 
regions are not responsible for their own regional development programmes, but the hope is they will 
be in the future [Sara 08.04.2005 & Magyar and Balazs 18.01.2005]. The possibilities for the RDA at 
the moment is to organise applications by the counties, municipalities, industrial organisations etc. for 
funding for establishment of the different “instruments” such as industrial parks, incubators etc., or they 
can try to establish some initiatives based on their own limited funds.  
4.2 The region of West Transdanubia and its cluster initiatives 
The West Transdanubia Regional Development Council (RDC) and the Regional Development Agency 
(RDA) have, as mentioned above, been very much involved in the cluster development in West 
Transdanubia. Clusters and the development of clusters are part of the regional economic development 
strategy of the West Transdanubia region.  
4.2.1 The Pannon21 Economic Initiative 
One of the main initiatives for cluster promotion and development in the West Transdanubian region 
has existed within the framework of the Pannon Economic Initiative. The RDC, the Regional Tourism 
                                                 
19 The council consists of chairmen of the county development councils, representatives of the municipality associations from 
every county, mayors of major towns in the region ranking as counties, the chairman of the Regional Tourism Committee, as 
well as representatives from the above mentioned ministries, with the exception of the Ministry of Transport and Water 
Management, but including the Ministry of Youth and Sport [OECD 2001: 135ff].  
20 They consist of the president of the general assembly of the county, the mayors of major towns with county status 
(Budapest), representative of the Ministry of Agriculture and Regional Development (MARD), head of the county agricultural 
office, the local regional tourism chairman as well as three representatives of the association of municipalities [OECD 2001: 
135]. 
21 West Pannon is the old name for West Transdanubia 
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Committee and the West-Pannon Regional Development Co22 launched the initiative in 2001. The 
Pannon Economic initiative tries to integrate the independent cluster organisations and to harmonise the 
work of the many organisations and authorities towards the goals of the region [Szilasi 2003].  
The members of the initiative are, apart from the founders, the region’s industrial parks, business, 
innovation and incubator centres, chambers, county employment centres, regionally or locally active 
associations, non-profit organisations and the cluster organisations [Szilasi 2003]. The RDA is 
responsible for the daily operation of the initiative. One of the general aims of the agency is to improve 
the efficiency of the businesses and coordinate the efforts and services offered by organisations, 
universities and clusters. The clusters have been supported financially as well as through the RDC and 
RDA. Both the RDA and the RDC are being founding members in the clusters as well. The RDA has 
provided office space and has collaborated with the clusters in arranging certain activities such as fairs 
in the region.  
Another initiative within the Pannon regional development agency is the establishment of a Regional 
Innovation Agency. The RIA has been established in the spring of 2005 and has the objective to support 
also financially the innovation activities of the companies, industrial organisation including cluster 
organisations and educational institutions [Grosz 20.01.2005]. Obviously so far there has not been any 
activities since it is still in the establishment phase. 
4.2.2 The established clusters in West Transdanubia 
There are currently five clusters in the region: Panac Automotive cluster, Panfa Wood and Furniture 
cluster, Panel Electronic cluster, Pannon Thermal cluster and Pannon Fruit cluster [Magyar and Balazs 
18.01.2005]. As explained in the introduction the focus of this project is on the Panfa wood and 
furniture cluster and the Panac Automotive cluster since these two initiatives are among the more 
developed and successful of both the national Hungarian cluster programme and the West 
Transdanubian cluster initiatives.   
The Pannon wood and furniture cluster Panfa  
Panfa was established on June 14th 2001 on the initiative of the Zala County Foundation for Enterprise 
Development together with 14 commercial and non-commercial organisations: 8 companies from the 
wood and furniture industry23 and 7 non commercial organisations24. The founding members made a co-
operation agreement for the Network of Wood and Furniture Industry in the West Transdanubia 
Region, thus establishing the Panfa cluster organisation. The aim within the first year of operation was 
to establish the conditions for the operation as well as the organisation of Panfa. The founding members 
                                                 
22 A non-profit public company within the framework of the RDA 
23 Balaton Furniture Factory, FALCO CO ltd., FALCO Sopron Office Furniture Ltd., Kanizsa TrendLtd., Kondor and Sragner 
Ltd. , Marcali Wood-mill Ltd., Mübútor Co. Ltd and Zala Furniture Factory Co. Ltd [Pannonfa 2 2002].       
24 The West Pannon Regional Development Co. Ltd., the West Transdanubia Regional Development Council, the Faculty of 
Wood-industrial Engineering at the University of West Hungary, the Association of Hungarian Furniture and Woodworking 
Industries, the National Trade Organisation of Wood Farms, the National Association of Joiners and Wood Industry and the 
Zala County Foundation for Enterprise Promotion [Pannonfa 2 2002].   
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approved the articles on the organisational structure and the terms of operation in September 2001 
[Pannonfa 2 2002].   
The cluster organisation is established within the framework of the Zala County Foundation for 
Enterprise Development. A cluster manager, Mr. Zoltán Kalscú, and cluster expert Dr. Erzsébet 
Miglécz Pintérné undertake the daily management of the cluster organisation. The strategy of the 
network and the objectives of the cluster management are the responsibility of a cluster committee 
consisting of 15 members. Moreover there are three working committees working specifically with 
initiatives concerned with marketing, innovation and technology, and sub contracting and small 
entrepreneurs. 
Initially, between 50 and 60 companies were invited to participate in a conference on cluster 
possibilities, and 80-90% of these attended the conference [Kalscú 05.04.2005]. The immediate 
response was an addition of members, adding up to a total of 37 members [Pannonfa 2 2002]. In the 
spring of 2005, the number of members was 91. The members of Panfa are mainly situated in the region 
of West Transdanubia, but there are also members in the two counties of Veszprém and Somogy, 
situated in the adjacent regions of Central and Southern Transdanubia respectively.  
The geographical centre of the cluster is in the County of Zala around the cities of Zalaegerszeg and 
Nagykanizsa25. In addition there are members in Budapest but these are mainly service providers and 
trade organisations.       
The industrial base of the cluster is estimated at around 700 companies and organisation related to the 
Wood and furniture industry in the three counties of the West Transdanubia region as well as the 
Vesprem and Somogy Counties in the Central Transdanubia region [Pannonfa 2 2002]. There is 
regional peak among the cluster members in Zala County (Appendix C, for further details).  
The cluster organisation received initial funding of 100.000 Euro from the regional cluster development 
programme under the Ministry of Economy and Transport. This funding lasted till the end of 2002. 
From 2003 and onwards, the cluster has been financed partly by funds form the Pannon Economic 
Initiative as well as an Interreg 3 project under PHARE CBC in co-operation with clusters in Austria, 
Croatia and Slovenia [Kalscú 05.04.2005]. So far it is free to be a member of Panfa because it is 
possible that if the companies have to pay for the membership of the cluster then they will not 
participate. Most member companies already pay for other industrial organisations such as the local 
chamber of commerce and national trade organisations. Therefore the activities of the cluster are mainly 
financed through projects and member payment of services such as study tours and training. However a 
majority of the activities and services are free of charge for the members such as businessmen meetings, 
conferences and trade fairs. 
                                                 
25Map of the region in Appendix C  
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Objective, strategy and activities of Panfa 
The Panfa cluster organisation was established in order to increase the level of domestic processing of 
the national wood stock, improving the competitiveness and innovative abilities of the enterprises 
within the West Transdanubia region as well as the Vesprem and Somogy Counties [Pannonfa 2 2002]. 
In addition there are four objectives guiding the work of the cluster organisation:  
- Set up a regional integrated wood industrial economy model 
- Develop the co-operation network of small and medium-sized businesses  
- Secure (ed.) high level utilisation of the region’s natural resources  
- R&D, quality, product certification and marketing service development [Pannonfa 2 2003: 25-
26] 
Initially, a survey on the demands and needs of wood and furniture enterprises in the region was 
undertaken. A consortium of experts and researchers from the University of West-Hungary, the Zala 
Furniture Corporation and the Hungarian Industrial Science Institute, as well as an external expert on 
SMEs and an expert from a vocational school, carried out the survey. The outcome was a proposed 
methodology for the further development of the cluster as well as possible services that the cluster 
could provide for the SMEs [Kalscú 05.04.2005]. Initial services proposed by the survey were:  
- Events such as meetings (referred to as “businessmen meetings”) and conferences  
- Professional study tours  
- Professional exhibitions and fairs 
- Joint development in informatics 
- Marketing by joint cluster publications 
- Development of international relations [Pannonfa 2 2002] 
The activities of the cluster are partly decided by the cluster committee who elaborate the priorities for 
the work of the cluster management. As described current activities are based on the services proposed 
by the expert group in the initial survey. The activities of Panfa are presented in further detail in Table 
A.1 in Appendix A 
The primary activity of Panfa so far has been arranging meetings, workshops and conferences on 
different subjects related to the wood and furniture industry. A significant part of these workshops and 
meetings have been concerned with the renewable energy and energy resources as well as SME and 
entrepreneurs. However a substantial part of the meeting offered to the members are most likely 
organised by or together with Zala County Foundation for Enterprise Promotion or similar organisation 
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such as the local chamber of commerce. Regarding the conferences and workshops organised by the 
cluster the subject has been marketing, design, architecture and information exchange  
Panfa does not provide any training for the members as such but advertises the training’s organised by 
the four national trade associations, the University of Sopron and vocational schools. The training’s that 
have been offered have been on information technology possibilities; Accession and new EU law 
(environment, procurement) as well as Workers Health and safety.   
Panfa has sponsored at least five study trips to neighbouring countries as well as local projects such as 
bio mass plants. Normally the cluster pays 50% of the expenses for the members [Kalscú 05.04.2005]. 
In addition to the study trips the cluster has facilitated the participation in International exhibitions and 
Trade fairs for some of the cluster members by providing financial support.   
Another important aspect is the cross border co-operation with the furniture industry in Austria, Croatia, 
Italy and Slovenia.  These so-called businessman meetings have the aim of developing the relationships 
with wood and furniture producers in the aforementioned countries and explore possibilities for co-
operation.  
The information activities have so far been divided into two categories: Information to the members and 
general information on the cluster in order to recruit members A Panfa cluster journal has been 
published (approx. 3 issues pr. year) until 2003/2004 where the members are presented. In the future the 
cluster will not publish these journals regularly but only will publish special issue dealing with specific 
subjects. Another information activity has been the establishment of the cluster web page and the 
member portal. In order to advertise the Panfa cluster it has been present at various trade fairs and 
furniture exhibitions in Hungary.  
In the year 2005 there are four priorities areas in the activity plan elaborated by the cluster committee:  
- Marketing 
- Innovation and Technology 
- Supply chain activities  
- Structural aspects (funding, member base, meetings) [Kalscú 05.04.2005] 
The specific activities that will contribute to the fulfilment of these priority areas have not been planned 
yet. 
The Pannon automotive cluster Panac 
Panac was the first official cluster established in Hungary. It was established as a pilot project initiated 
in co-operation between companies, authorities, experts and the bank sector. The cluster was founded 
by 8 institutions – five companies (Audi, GM-Opel, Rabá, Suzuki and LUK-Savaria), the Citigroup 
from the bank sector, a cluster expert from a consultant company (Ipargazdaságkutató Ltd.) and the 
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West Transdanubian Regional Development Council. These members, plus a representative from the 
Ministry of Economic Affairs, form the Cluster committee. The Cluster committee is responsible for 
defining the strategy of the cluster. The everyday work of the cluster is performed by the cluster 
management, along with the various activities and training sessions. The cluster management employs 
two people: the cluster manager and his assistant [Zoltan 20.01.2005].  
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Figure 4.2: The organisational structure of Panac Automobile Cluster [Grosz 2001:9] 
There are between 60-8026 members of Panac within the production and service businesses [Panac 
2003]. The size of the companies within the cluster varies considerably from large OEMs to one-man 
micro companies. In total, 35.82 % of the members are small companies (1-49 employees), 32.84 % are 
medium sized (50-249 employees), 14.93% are big (250-1000) and 13.43% are even larger than 1000 
employees [Kalscú 2004: 17]. The companies of Panac employ approximately 15.000 people.  
The member companies are to some extent located in the whole country. However, there is some 
centralisation around specific cities. Györ and its surroundings represent one of the main areas in the 
cluster, and 76% of the members are located in West Transdanubia [Szilasi 2003:5]. This is mainly 
because some of the big companies and founders are located in Györ, for example Audi, which came to 
Györ in 1993. Budapest, Szent Gotthard and Sopron are other cities with a high density of Panac cluster 
members [Panac 2003]. 
                                                 
26 Depending on the source 
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Figure: 4.3: Cluster map, Panac [Gesce 2004: 18] 
In the start-up phase, the cluster got support both from the Ministry of Economics at national level and 
the Regional Development Centre of West Transdanubia. The exact amount of money is a bit uncertain, 
since different sources mention different amounts. According to Grosz (04.04.2004), Panac received 15 
mil. HUF (60.074 Euro) from the national level and 20 mil. HUF (80.098 Euro) from the West 
Transdanubia Regional Development Centre. According to Szilasi and Kalcsú (2003) Panac received 
approx. 175.000 Euro at the initial stage from the Ministry of Economics and 120.000 Euro from the 
West Transdanubia Regional Development Council [Szilasi 2003]. The cluster is no longer eligible for 
financial support from the national level. The Panfa organisation is a non-profit organisation, but the 
members pay for membership. When signing up for membership, the companies pay an initial fee of 
100.000 HUF (400 Euro), and 30.000 HUF (120 Euro) annually thereafter a year [Zoltan 20.01.2005]. 
Aims and activities of Panac 
The aim of Panac is in general terms to ensure the survival of the automotive industry in Hungary by 
continuous development of the industry. There have been various attempts to identify and describe the 
aims and objectives of the cluster, but there is one objective that seems to be key, and has been 
identified by all. The main objective of Panac is to help the domestic SMEs form part of the supply 
chain of the large OEMs. This is followed by a resolve to have more companies involved in the 
development engineering processes, with more value added in the production. The objective is, thus, to 
assist the domestic SMEs in becoming 1st and 2nd tier suppliers [Zoltan 20.01.2005]. Other objectives is 
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to increase the innovation and competitiveness of the companies in the cluster and enhance the 
connection between researchers and private companies [Zoltan 20.01.2005].  
In order to reach the stated aims and objectives, the cluster provides various services for its members. In 
general, the cluster provides services like for example a website distributing news and information, 
training and workshops for the members and non-member and some benchmarking activities. The 
services offered by the cluster management include specific training on new quality systems, law 
compliance, logistics and marketing. The cluster has also initiated a benchmarking club27 and provides 
special services requested by the members. Other kinds of services provided by the cluster involves the 
direct representation of companies at fairs and conferences, a database containing information on the 
members and their profile, a webpage with a presentation of each member, co-operation and networking 
between OEMs and the domestic suppliers [Zoltan 20.01.2005]. 
4.3 The characteristics of Panfa and Panac 
In these past two chapters the difference between the cluster as described most notably by Porter and 
the organisations, networks etc. developed through cluster initiatives has been highlighted. The 
programmes aimed at creating or developing the cluster described by Porter often end up with entirely 
different constellations. In Hungary the National cluster programme has resulted in the creation of a 
series of what we choose to label as cluster organisation, which might or might not be within the 
framework of a, in Porters terms, embryonic or developing cluster.  
The overall objective of the Programme of the Hungarian development plan is to create networks and 
help the local SMEs to develop as well as create closer ties between these and the Foreign owned 
companies in Hungary. Both Panfa and Panac have an overall focus on improving the conditions for the 
local SMEs and developing these in relation to the industry. Like mentioned in the previous chapter 
does the success rate vary considerably among the initiated clusters. Panfa and Panac are considered to 
be two of the most successful clusters. One explanation is that they are based upon an already existing 
industry and both Panfa and Panac was two of the 10 clusters confirmed statistically in the cluster-
mapping project described in chapter three. 
Panac and Panfa seem at first glance to be quite similar in their organisation, objectives and some of the 
activities. The development and establishment has been quite similar as well as partly the strategy of the 
two. However besides the obvious differences in industry there are some differences in priorities and 
form of the cluster organisations.    
The involvement of the regional level in cluster development has in general been relatively large in 
West Transdanubia compared to other regions. However, the degrees of involvement of the regional 
and national authorities in the two cluster organisations have been different. In the case of Panac the 
                                                 
27 A club of 22 companies that continuously compare 24 indicators. The indicators show various aspects of the 
activities within the companies such as technology, finance, quality, human resource etc. [Zoltan 20.01.2005].  
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Ministry of economy has played a more active role, beyond just funding than in the case of Panfa. The 
regional and county institutions, like for example the West Transdanubia Regional Development 
Agencies and Zala County, have been very much involved in the establishment and development of 
both Panfa and Panac. Panfa is perhaps more locally based and centred on Zala County than Panac 
whose members are not so exclusively based in West Transdanubia. The Panfa initiative is beyond 
being more locally rooted also initiated by the industry, which perhaps makes Panfa more sustainable, 
because it is based on local shared interests. Panac on the other side is initiated on a top-down basis be 
the ministry of economics in cooperation with the large producers of the automotive industry.   
Panfa has been more methodical in identifying and developing the strategy and aims of the cluster. The 
needs and concerns of the industry were assessed in the first phase of the development. There is more 
focus on innovation in Panfa than in Panac, where the focus is rather on developing the capacity of the 
companies for becoming a steady supplier of the automotive industry.    
The mission of this project is not analysing if these cluster organisations can be developed into Porter 
cluster or not, but rather to focus on how our two cases Panfa and Panac can develop further. So as to 
support the goals and aims of the organisation and especially analyse how this development can foster a 
more sustainable regional development by identifying the potentials for environmental innovation. 
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5  Introduction to the wood furniture industry 
The Panfa cluster initiative is based on the wood furniture industry and the aim of Panfa is to further the 
development of this particular industry in West Transdanubia. The further development of Panfa is very 
much connected to the trend and situation within the industry in general. Therefore the furniture 
industry as a whole is presented. In order to identify the potentials for environmental innovations within 
Panfa we first look at the general environmental problems of this industry and classify the potentials 
according to the different types of environmental innovation mentioned in chapter two. Thus the 
objective of this chapter is firstly, to present the importance and current situation of the European and 
Hungarian furniture industry, and secondly, to describe the main environmental impacts of the industry. 
5.1 The wood furniture industry 
The EU furniture industry produces roughly half of the world’s furniture and provides jobs for around a 
million people. Germany is the biggest furniture producer (27%) followed by Italy (21,6%), France 
(13,5%) and the UK (10,4%). Generally every European country has a basic furniture industry, which 
accounts for between 2% and 4% of the total production value in manufacturing industry 
[http://www.europa.eu.int/comm/enterprise/furniture/index_en.htm].  
The furniture industry has traditionally been a resource and labour intensive craft based industry. Today 
there are productions ranging from small, private craft-based furniture manufactures to MNC mass 
production within the industry [Kaplinsky 2003: 1]. The EU furniture industry is generally vulnerable 
to competition from low wage countries, particularly China. During the last decades the furniture 
industry has developed towards bigger manufactures producing large quantities of ready to assemble 
furniture. Assembly furniture can more easily be transported over large distances, which makes it 
possible to produce wherever the production costs are lowest.  As a result of this development the 
competition has increased globally, but especially for the European furniture producers. The increased 
global competition has lead to both decreasing volume and value within the EU furniture production in 
the past years. The production within EU15 has decreased from around 50% of the global market share 
in 1998 to 38% in 2003 [UEA 2004]. Part of the decrease can be explained by the outsourcing of the 
production to the new member states and part in the increasing import of furniture from outside the EU. 
Today the imported furniture accounts for 15% of the value and 21% of the volume on the EU market 
[UEA 2004].  
Since many of the European furniture companies are SMEs and privately owned companies, there are 
limited financial as well as perhaps technical resources for major investments. In order to increase 
competitiveness   in the industry the recommendations are first and foremost cost reductions through 
increasing labour productivity; secondly, differentiation through design, quality and innovation, and 
thirdly, new technologies, sales efficiency and privileged relations with the retailers 
[http://www.europa.eu.int/comm/enterprise/ furniture/ind_policy.htm]. 
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We specifically focus on the wood furniture industry. The industry can be divided according to the 
basic materials, like for instance wood, glass, metal or plastic. However the wood furniture is the 
biggest group among these and can be further divided into four product groups: Office furniture, 
kitchen furniture, bedroom furniture and living, dining and shop furniture [Kaplinsky 2003: 2f].  
The wood furniture industry is closely connected to the wood industry. This industry is among the 
forestry-based industries and transforms the raw timber to semi-finished products such as boards, panels 
etc. used in the wood furniture production. The wood industry is in its structure similar to the furniture 
industry. There are many small and medium sized companies spread evenly all over Europe. The 
companies are often situated close to the raw material, which might be found in the more remote areas 
of a country, and they are therefore often very important industries locally. However more and more 
raw materials as well as wood based products are being traded over large distances resulting in 
competition to the European forestry industry and wood working industry. The European wood 
industry, like the furniture industry, is affected by the higher production costs in most European 
countries, and is facing competition from Asia and North, Central and South America. Especially 
tropical wood is a competition to the European wood types, and is often a result of non-sustainable 
logging operations [DG Enterprise 1999: 2ff].    
5.1.1 Supply chain and the market  
The market for wood furniture can be divided into three segments for all groups of furniture products; 
the low price, medium price and high-end segments. The low-end furniture in Europe is often mass 
produced, assembly furniture whereas the medium price furniture is of better quality and produced both 
through mass production as well as smaller batches manufactured by smaller furniture producers. The 
low and medium price furniture is often exported as well as sold on the domestic market. The high end 
specialised and expensive furniture, such as the solid wood furniture, is often sold locally. Especially 
within the latter group of furniture the design is important [Kaplinsky 2003: 1].  
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Figure 5.1: Supply chain within the wood furniture industry 
An overall simplified supply chain for the wood furniture industry as well as the primary suppliers is 
presented above in figure 5.1. Especially the activities that are either related to the buyer or to the 
furniture producers are interesting in relation to the value they add to the product. Activities beyond 
production such as design, marketing, customer service as well as transportation and distribution of the 
furniture can add significant value to the final product. The buyers have a varying level of involvement, 
and can be divided into three types as shown below. The significance and distribution between the three 
will vary from country to country.  
- Multinational retailers such as IKEA who have stores and suppliers in many countries  
- Small retailers who have a limited amount of outlets and suppliers and operate in one or few 
countries  
- Specialised wholesale buyers who buy from many countries and sell to retailers in a particular 
country or a few countries.  
The activities in the supply chain can be generalised into some tendencies for each of the three buyers. 
The Multinational retailer will normally handle or be heavily involved in any service, distribution, 
transportation, marketing and design. Moreover, they often undertake furniture manufacturing or even 
woodworking themselves, as well as source from furniture manufactures around the world. The smaller 
retailers are not as heavily involved in the design and transport of the finished furniture but do 
undertake their own marketing, distribution and services. They rarely undertake furniture production or 
wood production themselves. The wholesalers as a rule do not undertake any production or retailing. 
Often they are involved in the marketing and design of the furniture as well as international 
transportation and distribution to the customer [Kaplinsky 2003: 7ff].  
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The trend in the furniture industry in general is that the furniture producers are getting more and more 
involved in the design and logistics as well as after sale services when selling in their own country or 
neighbouring countries. The buyers also see a development towards newer technology in the 
production, outsourcing among suppliers and increased production capacity among the producers 
[Kaplinsky 2003: 12]. The connections between the retail buyers and suppliers are becoming closer; the 
buyers no longer just purchase a pre-designed piece of furniture. The multinational retailers and 
wholesalers are also often involved in securing the quality standards and providing capacity building for 
their suppliers within various aspects such as environment, quality, supply chain management and 
process optimisation.  
5.1.2 The Hungarian furniture industry and its competitive position 
The Hungarian furniture industry has undergone restructuring since the transition and privatisation of 
the industry. The privatisation led to an intensive restructuring of the industry, which resulted in a 
reduction of the number and size of enterprises. The furniture industry experienced an upturn in sales 
from the middle of the 1990s until 2001/2002. From 2002 to 2004 there has been a decline in sales, and 
the immediate result has been a decrease in output of 22% in 2003. Today the output has stabilised, but 
a number of enterprises have been forced to close down in the intervening period [Kováts 11.04.2005]. 
The Hungarian furniture industry is small compared to other European countries. Hungary is the 19th 
biggest furniture producer in EU25; only Lithuania, Estonia, Latvia, Cyprus, Malta and Luxembourg 
have a smaller production of furniture (in million Euro). Compared to other new member states where 
the furniture industry has grown, such as Poland, the Czech Republic, Slovenia and Slovakia28, 
Hungary has not been able to attract substantial FDI into the furniture industry.  
The Hungarian furniture industry is increasingly under pressure from the cheaper and more competitive 
CEE countries such as Poland, Romania, Bulgaria and Slovakia. The Romanian and Bulgarian furniture 
producers are very competitive due to the low wages, and have traditionally produced furniture for the 
low price segment. The Hungarian furniture industry mainly produces to the low and medium priced 
segment of the market. The quality has become more important in the past decade, and according to the 
trade organisation, the Hungarian furniture industry has an advantage in this respect and is still able to 
produce higher quality furniture than for instance Romania and Bulgaria [Kováts 11.04.2005]. 
However, the situation is changing fast and these countries will probably improve their quality within 
the next few years. Moreover, the Polish furniture producers are very competitive, since big foreign 
brands, and German brands in particular, have established large, good quality productions in Poland 
with bigger capacity than the Hungarian companies [Kalcsú 05.04.2005; Kováts 11.04.2005]. The 
capacity of the Hungarian companies is to small for mass production and competing with the lower 
wages of Romania, Bulgaria and the Far East. The bigger emphasis on quality is perhaps the reason that 
                                                 
28 These four countries are rank respectively as the 6th, 12th, 16th and the 17th biggest furniture producers in million Euro 
in 2003 [UEA 2004] 
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the turnover in the furniture business has not decreased even though the production output has gone 
down [Kováts 11.04.2005]. 
The total turnover of the furniture business in Hungary is approx. 0,8-0,9% of the GDP29 of Hungary 
whereas the figure for both the furniture and wood industry is approx. 2%, which is roughly 1341 
million Euro. The total number of employees within the Hungarian furniture and wood industry is 
around 60.000 – 80.000 [Kóvats 11.04.2005].  
A small cluster mapping study undertaken by the Department of Innovation within the Ministry of 
Economy shows that there are several Counties where the furniture industry as well as the wood and 
woodworking industry is more dominant than average. The map below shows the Counties that have an 
above average of employees in the furniture industry and wood industry respectively:  
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Figure 5.2: Map of Hungarian counties with high density of wood and/or furniture 
production  
Counties and the density of the industries do not necessarily follow the new regional structures. The 
regional peaks go beyond the border of the regions but we can still see a definite peak in the South great 
                                                 
29The GDP of Hungary in 2002 was 67044 million Euro [HCSO 2004: 37] 
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plain30 and the West Transdanubia31 regions were all three counties are represented. To a lesser extend 
the South Transdanubia32 region is also a peak region with two out of three Counties represented.  
5.2 General introduction to the production processes  
The wood furniture industry and the production processes applied will differ according to type of wood 
based product and piece of furniture produced. A general introduction to the production flow and 
process is presented below, which provides the basis for outlining the impact on environment of the 
industry as well as the environmental innovation opportunities linked to these impacts.  
The basic input for producing wood furniture is raw timber, regardless whether the finished furniture is 
based on solid wood, plywood, veneer or chipboards. Therefore the wood furniture can be divided into 
two production flows: One for the basic wood industry, where the boards, panels, veneer etc. are 
produced, and the second for the furniture industry, where the wooden boards etc. are cut into furniture 
and finished by painting, upholstering etc.   
The production flows of the basic wood products differ according to the required product – plywood, 
veneer or solid wood. Logging and forestry companies are responsible for the first part of the process, 
and then sawmills and planner mills manufacture the semi finished products used for furniture 
production. Other related industries, which are also forestry based, include pulp and paper, woodwork 
for construction, printing and packaging 
[http://europa.eu.int/comm/enterprise/forest_based/forestry_en.html].  
The basic sawing and cutting of boards and slabs from the logs of timber create large amounts of 
wooden residue that can be used in wood based products such as chipboards, Medium Density Fibre 
boards (MDF) and hardwood. These wood based materials can also be manufactured from old wood, 
wood waste as well as plant fibres. The raw timber can either remain solid or be processed into 
plywood or veneer through peeling or slicing of the boards, and gluing the wood peels together into 
either plates of veneer or boards of plywood [US EPA 1995 2: 20ff]. In figure 5.3 below the main 
production stages are shown for the production of solid wood, chipboards, MDF as well as plywood and 
veneer. 
                                                 
30 Bács-Kiskun County, Békés and Csongrád Counties 
31 Györ-Moson-Sopron, Vas and Zala Counties 
32 Somogy, Baranya and Tolna Counties 
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Figure 5.3: Process flow for wood and wood based materials used in the furniture industry 
The solid wood is debarked and dried before it is sawed and planned into the dimensions requested. The 
solid wood logs, boards etc. seldom receive any surface treatment at the saw and planning mills. It is 
only wood that is kept in humid climate or not dried that might be treated with surface protection. The 
wood can also be impregnated with preservers for example through the application of different types of 
copper arsenate or creosote. However the wood used for wood furniture is seldom treated with 
preservatives, except for wood used for garden furniture [Ibid: 20ff].  
The MDF, hardwood and chipboards are produced in much the same way and based on the same fresh 
or dry wooden residues. The binding solution added to the fibres and chips when producing MDF, 
hardwood or chipboards is a synthetic resin such as Urea formaldehyde (UF) or Phenol formaldehyde 
(PF). In order to create chipboards, chips are dried before the binder is added and the plates are pressed 
and formed in order to cure the resin. Steaming, heating and refining creates the fibres used for MDF 
and hardboard. These fibres obtain new properties and can be separated through rubbing. The resin is 
then added, normally UF for MDF and PF for hardwood, and the fibres pressed into mats or plates 
[Ibid: 25f]. 
Slicing or peeling thin layers of solid wood from logs produces veneer. Several layers of veneer glued 
together form plywood. Before cutting the veneer sheets the logs are soaked and then dried after 
cutting. The veneer is then prepared for gluing either into plywood or the desired dimensions of veneer. 
The adhesives used in the glue are PF or UF combined with various auxiliary chemicals [ibid: 16ff]     
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5.2.1 Furniture Production 
Upon closer examination of the production of wood furniture, it appears that a lot of other materials are 
being used. Home furniture, and the upholstery in particular, needs not only wood supplies but also 
materials for upholstering such as textiles, foams, plastic parts as well as metal parts, springs, screws 
etc. Kitchen furniture requires many small parts such as screws, handles and hinges, apart from the 
wooden plates and parts. Especially wooden office furniture often uses metal frames for cabinets, tables 
and swivel chairs as well as plastic and metal handles, fronts etc.  
Wood input:
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solid wood
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and
planning
Forming
or
bending
Coating
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applying
of veneer
Sanding
assembly
and pre-
fininshing
Finish
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Figure 5.4: Example of process flow in a wood furniture production  
Again the process flow will vary according to the type of furniture produced. For instance the forming 
or bending of wood does not often take place in the production of a table or dresser but is used when 
producing chairs. The order of the processes may also vary, e.g. coating or application of veneer may 
take place before or after assembly.  
The wood or wood based product used in the production of the furniture is purchased from the 
sawmills; some furniture manufactures may dry wood themselves instead of buying the wood dried. 
The sawing and planning of the wood into the needed dimensions is the first step in the process flow. 
During production, several types of surface treatments can be applied. It can be paint, varnishes, shellac 
or bleaches, all applied to create the required surface. During assembly and the application of coatings 
the furniture is continually sanded. In the finishing process the furniture is polished and packed for 
shipping. In addition the furniture can also be covered with a veneer surface, which incidentally is also 
coated or receives surface protection in the finishing stage [US EPA 1995: 16ff].  
5.3 Environmental impact of the wood furniture industry 
As mentioned previously the wood furniture industry can be divided into two parts namely the 
woodworking industry and the furniture industry. The latter can be divided according to the type of 
furniture produced, like for instance home or office furniture. The environmental impact and therefore 
potential effect of the furniture product will naturally differ depending on the type and characteristics of 
the piece of furniture and especially the use of material. This overview of environmental impact focuses 
on the wood and wood based input. It is, however, necessary to mention the use of galvanised or 
painted metal frames for furniture. The use of these frames has a specific environmental impact, not 
only in the production and galvanisation of the metal, but also when disposing of the furniture.  
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Environmental impact of the wood furniture industry is in this project not limited to the environmental 
impacts related to production but include the environmental impacts within the entire lifecycle of the 
product. The potentials for environmental innovation thus relates to all four phases of the lifecycle 
illustrated below. The impacts on the environment in a lifecycle perspective are numerous and 
mentioning all the possible impact of production, different types of wood and furniture is not possible. 
Therefore the crucial environmental impacts of the wood furniture industry are presented. These 
impacts on environment occur in all the phases of the lifecycle. The life cycle of wood furniture can be 
divided into four distinct phases as illustrated below: 
 
Material phase 
Logging of wood 
and production of  
intermediate 
products  
Production phase 
Production of 
furniture, finishing 
and montage 
Consumer 
phase 
Use and re-use 
of furniture 
Disposal phase 
Disassembling 
recycling, 
deposition or 
incineration 
 
Figure 5.5: Lifecycle of wood furniture  
The basic environmental impact of the woodworking industry can be divided into three different 
categories: Environmental impact related to energy consumption; environmental impact related to waste 
creation and environmental impact related to chemical use for surface treatment and binding purposes.  
- Energy consumption and thus related environmental impacts occur both in the materials phase 
and during the production phase. Examples of processes that require energy is mechanical 
woodworking, drying of the raw lumber, veneer sheets, wood particles for chipboards as well 
as the steaming of fibres for MDF [US EPA 1995: 35; MST 2000: 56ff]. 
- Environmental impact of waste creation occurs in the materials, production and disposal phase 
of the wood furniture lifecycle. Examples of waste created are the wood dust and chips created 
during sanding and cutting as well as the surplus of wooden parts after sawing of furniture 
components [ibid.]. Even though there is a high ratio of reuse the industry still creates waste. It 
is possible to reuse some of the waste but a lot is incinerated.  
- Environmental impact related to the use of chemicals for surface treatment etc.  The chemicals 
for treatment and protection of the wood are applied in the material and production phase but 
the impact is also related to the use and disposal phase. For examples, chemical used in glues, 
binders and preservers, can evaporate during use as well as create environmental problems 
when incinerated [ibid.] 
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5.4 Environmental innovation potentials for the wood furniture 
industry 
The environmental impacts described above give room for what we have previously labelled as three 
different types of environmental innovations. Below we outline some opportunities for the different 
types of environmental innovations that could reduce or prevent the environmental impact of the three 
aspects mentioned above.  
The multi-chain environmental innovations, which can reduce the environmental impact is for example 
related to changes in properties of the wood and wood based materials, which can eliminate the need for 
chemicals used for gluing, surface treatment or impregnation of the wood. Using alternate sources of 
energy within the production as well re-cycling of wood waste in the production of not only chipboards 
but also other wood based materials such as MDF. Not all problems can be reduced through the use of 
Multi chain innovations, other measures are required as well but it contains the best possibilities for 
preventing or removing an impact. 
EMS induced environmental innovations can also reduce the impacts mentioned above however 
innovation within this category is related to the optimisation and management of the environmental 
impact of the production. Alteration in process, auxiliary materials and handling of waste can lead to 
reductions in energy, chemical use and waste generation. Examples are changing or optimising the 
production equipment applying paints and varnishes to the furniture elements and less input is required.  
Through a series of single innovations it is also possible to combine the design and chain perspective of 
the multi chain innovations and still relate to the impact within the lifecycle of the furniture. Mores 
specific possibilities are presented below:  
- Design for resource conservation – is possible through the recycling of wood waste for the 
production of wood based materials such as chipboards etc.  
- Design for low impact materials – could be use of less hazardous chemicals for surface 
treatment and protection and the changes in chemicals used for these treatments.  
- Design for cleaner production –could among other things be avoiding or reducing wood surplus 
through out the production through the planning and sequencing of the wood treatment as well 
as planning of cutting processes.  
- Design for energy efficiency –is possible through the use of renewable energy for heating kilns 
when drying or steaming the wood and wood fibres. This could for instance be fuelled by wood 
waste from production, which is not suited as a raw material in wood based products.   
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- Design for low impact use – could reduce the environmental impact from hazardous chemicals 
through avoiding the use of formaldehyde in binders for wood based products and use low 
VOC33 paints, lacquers and other surface treatments.  
- Design for re-use – could extend the lifetime of the furniture thus resulting in less furniture 
waste. Much furniture is already reused and through thinking durability into the design process 
this rate could go up.   
- Design for disassembly – could reduce the impact of the furniture waste in the disposal phase 
and by ensuring that wooden parts of furniture can be recycled as chips and fibres in wood 
based products.  
5.5 Environmental incentives and focus in the wood furniture 
industry  
Decreasing the environmental impact of the wood furniture industry through whatever type of 
environmental innovation does not happen on its own accord. Drivers and focus on the issues are 
necessary. As explained in chapter two the incentives for environmental innovation can be divided into 
three different categories, which can be useful when identifying some specific drivers within the 
industry that might be relevant for fostering environmental innovations.   
Within the Hungarian furniture industry the market does not pay attention to the environmental aspect 
of furniture. Environment is not an incentive for the buyers of furniture in general in Hungary so far. 
There is slightly increasing attention to the impact of furniture on the indoor climate but this mainly 
relates to office furniture but it has so far not been an aspect in relation to office, conference or hotel 
furniture within the Hungarian industry. The environmental focus of the Hungarian wood furniture 
industry at the moment is very much on achieving compliance with the EU environmental regulations 
[Kováts 11.04.2005].  
The many EU directives that are concerned with the environmental impact as well as health and safety 
issue of industry also apply for the wood and furniture industry34. The EU regulation that aim at the 
wood and furniture industry is related to the environmental hazards in the production and their effect on 
the work environment within the industry. Except for regulation aiming at reducing the content of VOC 
within wooden based products and thus also the impact on environment and health through in the 
                                                 
33 Volatile organic compounds 
34General industrial EU regulation: Directive 76/464 - Pollution caused by certain dangerous substances discharged into the 
aquatic environment of the community, Directive 91/689 on hazardous waste, Directive 92/59 – 01/95 on general product 
safety,  Directive 94/62 on packaging and packaging waste,  Directive 96/61 on integrated pollution prevention and control,  
Directive 99/13 on limitation of emissions of volatile organic solvents, Directive 99/31 on landfill of waste, Directive 00/76 on 
incineration of waste [Phare: 3ff] 
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consume phase. In addition there are directives35 concerning workers’ health and safety, which to a 
varying degree influence the production processes. Especially the directive on protection of workers 
from the risk related to exposure to carcinogens at work has an effect on the wood and furniture 
industry because it limits the amount of wood dust allowed at the workplace.  
In a recent study the compliance problems of the Hungarian wood and furniture industry were related to 
handling and disposal of waste both hazardous waste, wood waste disposed at landfills and packaging 
waste. Within the workers health and safety laws based on the EU directives the compliance issue were 
especially the releases of VOC from production, levels of wood dust and chemical agents at the 
workplace [Phare 2005: 12].    
5.6 Summary 
The European wood and furniture industries are facing increasing global competition, partly because of 
the development towards more assembly furniture and outsourcing of production. Europe has lost 
market shares in the world market and the competition mainly comes from Asia and North and Central 
America. The competitive situation varies in accordance with the type of products. The market for 
furniture products can be divided into three segments, low price, medium price and the high-end 
segments. At the same time the buyers vary but the trend is towards a closer relationship between 
buyers and suppliers.  
The Hungarian wood and furniture industry, like the industry in the rest of Europe, faces increased 
competition, and the industry has experienced a downturn from 2002-2004, but it now seems to be 
stabilised. It is a small industry and it is under a lot of pressure from the other Central and Eastern 
European countries. This pressure is expected to increase further in the years to come. The Hungarian 
wood and furniture industry mainly produces to the low and medium price segments. However, there is 
an increased focus on more quality and the high-end segments.  
The environmental impacts occur in various phases of the life cycle of a piece of furniture. The main 
environmental impacts of the wood and furniture industry are presented in order to offer an idea of the 
environmental impacts and problems of the industry. Different examples and potentials are presented in 
                                                 
35 Directive on protection of workers from the risk related to the exposure of noise at work, Directive on minimum health and 
safety requirements for the workplace, Directive on minimum health and safety requirements for the use of work equipment by 
workers at work, Directive on minimum health and safety requirements for the use by workers of personal protective 
equipment, Directive on minimum health and safety requirements for the manual handling of loads where there is a risk 
particularly of back injury to workers, Directive on minimum health and safety requirements for work with display screen 
equipment, Directive on protection of workers from the risk related to exposure to carcinogens at work, Directive on minimum 
requirements for the provision of safety and/or health signs at work, Directive on measure to encourage improvements in the 
safety and health at work of pregnant workers, Directive on protection of young people at work, directive on protection of 
health and safety of workers from the risks related to chemical agents at work, Directive on the minimum requirements for 
improving the safety and health protection of workers potentially at risks from explosive atmosphere and Directive on 
minimum health and safety requirements regarding the exposure of workers to the risk arising from physical agents [Phare : 
3ff].  
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this chapter, which can be potentials in relation to the wood furniture industries in Panfa as well. The 
environmental improvements possible through environmental innovation differ according to the 
composition and companies present in the cluster, the degree of network and relations between the 
industry, the focus and market of the companies. So far only regulation and efficiency related to 
promoting cost reduction within the industry has been identified as a possible driver for environmental 
innovations within the industry. In relation to efficiency as the driver for innovations, the focus of the 
industry is both on cost reduction in relation to raw material and labour. This focus on optimising the 
use of raw materials leaves room for innovation within design for resource conservation and cleaner 
production.  
The market for environmentally friendly furniture or furniture with less environmental impact is not 
developed in Hungary at this moment in time. The focus of the Hungarian wood and furniture industry 
is in general is very much related to obtaining compliance with the newly adapted environmental 
regulations. The regulations in focus are related to production rather than to the consumer or disposal 
issue of the furniture and thus influences the focus of the environmental measures applied and the 
possible environmental innovations. The compliance problems with especially VOC in production leave 
room for some of the potentials for environmental innovation related to design for low impact materials 
within production.   
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6 Development possibilities of Panfa 
The previous chapter described the wood furniture industry, the focus in relation to the environment and 
the general environmental innovation potential. This will create a basis for investigating the possibilities 
and barriers within the industry, surroundings and organisation of Panfa that may effect the 
development of environmental innovations.  The possibilities and barriers for environmental 
innovations are assessed against the types of environmental innovation within the wood furniture 
industry, which we have described in the previous chapter.  
6.1 Composition of companies  
The development possibilities and barriers for a cluster are especially related to the composition of 
member companies. The core production among Panfa’s members is, as implied by the name, wood and 
furniture production, which includes both the wood and furniture industries. 21 furniture producers and 
22 companies within the wood industry are members of Panfa. In addition to these 43 members there 
are 28 service providers and traders in supporting businesses and industries, as well as 13 trade 
organisations, vocational schools, technical universities, non governmental organisation (NGO), county 
and regional development agencies and foundations36. 
 The end producers within Panfa are the furniture producers who can be divided into four categories, 
namely office, kitchen and home (including upholstered) furniture, and special material furniture37. 
There are three companies producing wooden office furniture, 12 producers of different kinds of home 
or domestic furniture, two kitchen producers and four special material furniture producers. The bigger 
companies that have their own brands of furniture often also import pieces of furniture to supplement 
their own line [Appendix A: Table A.2].    
Among the wood companies and producers of furniture components there are 11 sawmills that produce 
different wood and wood based products, as well as import wooden products. A look at their 
competitive situations shows that 8 of the sawmills export products mainly to Western Europe, and 
especially to Germany, Austria and Italy. In addition, 5 companies (3 of them sawmills) also produce 
furniture components for the local furniture industry [Appendix A: Table A.4]. 
6.1.1 Supplying and related industries  
Figure 6.1 below depicts the different types of companies, organisations and businesses, which are 
members of Panfa. The public and private institutions and organisations and their work will be 
presented in a later paragraph. The member companies among the supplying industries consist mainly 
of various kinds of technical and managerial consultants within industrial engineering, design, quality 
                                                 
36 In appendix A the furniture producers, wood companies, organisations and service providers are presented in more detail, 
according to the type of production or service rendered 
37 Refers to furniture consisting mainly of other types of material than wood, like metal, glass etc.  
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management, accounting, vocational training, environmental protection, marketing, testing, IT and 
construction. In addition to the consultant companies, there are several trading companies within 
businesses as diverse as wood working tools, office equipment and industrial cleaning agents among the 
members of Panfa. These are of course suppliers, although they are not directly related to the supply 
chain.    
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Figure 6.1: Composition of members of Panfa in relation to the supporting/related 
industries  
There are only two members of Panfa among the more directly related supplying companies producing 
the surface treatment, machinery, equipment, textiles etc. needed in the wood furniture production, and 
to the extent of our knowledge there are no other supplying companies located in the vicinity of Panfa. 
The first is a company, which produces synthetic adhesives for the wood furniture industry; the only 
other actors in this field attached to Panfa are agents for international companies like Henkel. The 
second supplying company is a producer of machinery and tools for woodworking. This company is a 
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subsidiary of a Big German/Austrian producer of machinery for the woodworking and furniture 
industry, and thus must be considered competitive.  
A typical related industry to the wood furniture industry is the wood construction industry, which 
manufactures wooden building and construction materials and possibly constructs wooden houses. Most 
of the member sawmills produce different types of wood and wood based products for industrial use 
within both the construction and furniture industries. However, there is no indication of a large and 
competitive wood construction industry, as is the case in the Austrian Wood cluster, for example, where 
a part of the cluster specialises in pre-manufactured wooden houses as well as interiors [Kalscú 
05.04.2005].     
The forestry and forestry based industries 38 are normally among the related companies of woodworking 
industries. But the only related forestry industries found among the members of Panfa are two wooden 
casket and container companies. However, a forestry industry undoubtedly exists within the county of 
Zala as well as the counties to the south, since there are considerable wood resources there. 
6.1.2 Possibilities related to the composition of companies  
The supply chain within Panfa is not very long because the end producers do not subcontract any 
significant part of the production or source supplies from other countries. The end producers as well as 
the main supplier of wood are members but there are only few supporting industries beyond the 
sawmills, wood industries and service industries. 
One of the aims of Panfa is to increase the amount of environmentally forested local wood used within 
the furniture industry, but the fact that the forestry companies are not a part of the organisation makes it 
difficult to pursue this particular goal. The possibilities for environmental innovation, which are related 
to quality improvement and treatment of the raw wood, might be less within the network of Panfa. 
Several sawmills import different kinds of wood based materials, such as plywood and raw timber, in 
addition to the wood based products based on local wood. There is no local brand or mark for 
Hungarian or West Transdanubian wood, which can distinguish local environmentally, forested wood 
from imported materials.  
The potential for fostering innovation within Panfa is particularly related to the connection between 
wood and furniture production. Most of the sawmills and furniture component producers are supplying 
the local furniture producers, and therefore an economic network already exists regardless of the Panfa 
cluster organisation. The possibilities for common developments and multi chain environmental 
innovations within wood treatment, material properties, quality etc. are thus present. However it is not 
only the extent of the supply chain but rather the quality and the interest, strategy, market etc. that 
decides which possibilities may be developed within the framework of Panfa. This will be investigated 
further in the following paragraphs.      
                                                 
38 Companies within logging and related forestry based industries such as pulp and paper, packaging and printing  
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6.2 Co-operation, structure and strategy  
This paragraph is concerned with the structure of the member companies. The structure relates to the 
ownership structure, size and the resource situation in the companies, and influences the possibilities for 
general and environmental innovation. The rivalry of the industries and the strategies and business 
models within the different segments of the member companies are analysed in relation to the 
competition within the industry in general.  
6.2.1 Structure of companies  
The ownership structure among the cluster members is dependent on the size and production of the 
company. There are no statistical data on the subject, but among the actors we have interviewed, 
opinions concerning the structure coincide. Within the furniture manufacturing industry, Hungarian 
individuals normally own the smaller companies, and there are also a few examples of companies that 
are owned by the employees. The larger companies (can very well be within the EU definition of 
SMEs) are normally foreign owned subsidiaries to mainly German and Austrian companies or 
shareholder companies [ Kováts 11.04.2005; Kalcsú 05.04.2005; Appendix A: Table A.2]39. This 
structure supports the general EU overview of ownership in the furniture business, which identifies that 
the majority of furniture producers are privately owned SMEs 
[http://www.europa.eu.int/comm/enterprise/furniture/ind_policy.htm]. As far as the sawmills and 
woodworking companies are concerned, the majority are Hungarian privately owned companies and 
there is only one fully owned by an Austrian company [Kalscú 05.04.2005]. 
The resources available to the companies also correspond to their size and ownership. Generally, the 
problem is that the smaller companies do not have access to the capital resources necessary for 
upgrading their production equipment or undertake any kind of larger investments. New technology and 
bigger upgrades of existing technology requires considerable resources, which is not an option for most 
of the member companies within the furniture as well as the wood section. Most companies do not have 
the resources or facilities for development and testing of new products, materials etc. on site or 
available. Only one or two of the member companies can undertake larger developments and 
technological development themselves. The foreign owned or joint ventures have easier access to 
funding for investments than the Hungarian owned. Several national schemes providing micro-credits 
for smaller Hungarian companies have been introduced through for instance the Széchenyi plan. 
However, these projects focus more on micro-businesses and entrepreneurs rather than the evidently 
bigger woodworking and furniture companies attached to Panfa [Szirmai 18.01.2005; Kováts 
11.04.2005, Kalscú 05.04.2005]. In addition to financial resources the smaller companies also lack 
capacity for any kind of development or innovation projects as well as in service training or capacity 
building because the amount of employees are limited within these companies.  
                                                 
39 Regarding the size of the Panfa companies, there are at least 10 companies with more than 100 employees, and 4 companies 
have over 400 employees. However there is only one company which can be labelled as a medium size company according to 
the EU SME definition, due to the low turnover of the businesses. The remaining companies have less than 100 employees, 
and among the service and supporting industries there are several micro-enterprises with few or no employees [Appendix A] 
Table A.2, A.3, A.4]. 
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Also the cluster management and the cluster committee lack financial resources. They do not collect 
fees from the members and finance many of the activities 100%. Thus they are dependent on funding 
from the Regional and County Development Councils as well as the project funding they can obtain 
through the EU funds. The staff of the cluster management is currently two persons and they have 
trouble finding the resources for investigating the member companies and identifying their needs 
[Kalscú 11.04.2005].  
6.2.2 Co-operation and rivalry among companies 
The rivalry among the members relates to the furniture companies producing the same type of furniture, 
e.g. office, home and kitchen furniture. In real terms, however, producing the same kind of furniture 
does not necessarily make the companies competitors since they might produce for different segments 
of the market. Some of the bigger competitors to the office furniture and upholstery producers in 
Hungary are not members of Panfa or even located in the vicinity of the member companies [Salomon 
12.04.2005; Kováts 11.04.2005]. However, within home furniture there are several companies 
manufacturing the same type of wooden furniture, which makes them competitors on the same market 
since they all produce for the medium priced market. Rivalry is probably more common among the 
sawmills and wood working industry within Panfa, but it appears from their activities that they have 
developed niches for certain types of wooden products, where they sell a wide range of standard types 
of wood products and only produce few types of wood based products themselves. Another influence 
on the degree of rivalry are the investment and competition policies. The Hungarian economy has been 
opened gradually during privatisation in order to attract FDI as described previously and state owned 
enterprise privatised thus enhancing rather than reducing the competition in the economy.    
A related topic is the degree of co-operation between the companies. The economic relations between 
the member companies are limited to the relations between the sawmills and wood working companies 
producing components, and the furniture industry. Generally our sources mention that there is a low 
degree of co-operation between companies in Hungary. The co-operation is limited to what is defined 
by the economic relations between the companies and does not involve development or innovation 
within any areas. However a few of the medium sized furniture companies have developed closer 
relationships with their wood suppliers concentrating on quality issues [Salomon 12.04.2005].   
The reasons for the lack of co-operation between companies are manifold. There is no tradition for 
closer links or co-operation between the companies since the privatisation. The most common 
explanation is that there is a lack of trust between the companies, which impedes the development of 
closer connections, and networks between the companies. There is no tradition for or occurrence of 
closer co-operation generally in the Hungarian industry, a fact which can make efforts to create 
networks or co-operation concerning innovation etc. difficult. This type of co-operation requires 
knowledge of your competitors and suppliers, but the business culture is generally perceived as quite 
closed. This might have something to do with the culture of the wood and furniture industry being 
traditionally a craft based industry. Among the smaller privately owned companies it is still very much 
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a craft industry, where every company produces the furniture from basic wood material to finished 
piece. The mentality is very much one of the industrious entrepreneur creating their own fortune.  
In addition, among some segments of the furniture companies there is widespread use of black labour or 
production within a grey economy, which hinders closer relationships and partnerships. On the other 
side the possibilities for creating ties between the companies exist, due to the fact that the industry is 
small and most of the managers, engineers etc. know each other from University etc [Bakonyi 
12.04.2005; Kováts 11.04.2005; Kalscú 05.04.2005].  
Within the wood furniture industry the argument for creating closer connections between companies is 
related to the possibilities for subcontracting where the furniture supply chain is divided between 
different furniture component producers and furniture makers. This way of producing is not typical at 
the moment within the Hungarian furniture industry. There are a few furniture component producers 
within Panfa, such as a producer of bed frames and wooden frames for upholstered chairs and sofas. It 
is especially among the smaller furniture producers, who also produce furniture by customer 
specification, we find a potential for a division of labour between the bigger and smaller furniture 
producers, carpenters and joineries. However there is a problem with the quality of the product and the 
lack of stability a supplier of these smaller companies would experience, in addition to the aspects 
mentioned above [Bakonyi 12.04.2005].  
Another objective for increased co-operation between the member companies is the possibility for 
solving the resource problems in relation to development, innovation and technological upgrades. The 
possibility for sharing expenses for testing and developing is one of the perceived benefits of widening 
the co-operation among the members. Even the possibility for more companies to invest in new 
machinery is perceived as a opportunity which will reduce cost and make upgrades of the production 
equipment possible [Bakonyi 12.04.2005].   
It is not so much the degree of rivalry as the degree of co-operation that can be conducive for 
environmental innovations. The lack of trust and the business culture can hinder a larger degree of co-
operation or further expansion of the business ties, and may impede any attempts for creating common 
innovations or developments.   
6.2.3 Strategy of companies and cluster  
The strategy of the Panfa companies can be divided according to the company’s place in the supply 
chain. The strategy of the companies is closely linked to the market situation within the industry, which 
will be analysed in further detail in the next paragraph. 
Within the Hungarian furniture industry, the focus is both on further development of the quality of the 
furniture, and increased productivity in relation to the capacity of the machinery as well as labour and 
resources [Kalscú 11.04.2005]. There are still companies trying to compete for the low price market, 
but according to the trade organisation, they will have a hard time in the coming years due to the factors 
listed in the previous chapter [Kováts 11.04.2005].  The strategy of the Panfa companies essentially 
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consists of the improvement of the quality, service level and the design profile as well as the capacity of 
the productions.  
As mentioned in the previous chapter the strategy on environment within the companies is on 
compliance issues in relation to the recently adapted EU environmental regulation, which is also the 
focus within the companies of Panfa [Kalscú 05.04.2005; Kováts 11.04.2005]. Especially the cost of 
compliance is of concern to the companies however there are no numbers on the estimated cost of 
compliance. The general compliance problems are in relation to the disposal of wood waste and 
hazardous waste as well as the VOC and wood dust releases within production are also problems within 
the companies of Panfa [Pakainé 12.04.2005].   
In addition to the strategy of the Member companies, the strategy of the cluster organisation Panfa is an 
interesting topic for discussion. The goals and priorities of the organisation’s work were presented in 
chapter four and they affect the innovation focus as well as the activities of Panfa. The strategy of Panfa 
in general, is very much a differentiation strategy where the focus is to create a brand, a design that will 
differentiate the West Transdanubia furniture (Panfa) from foreign or other Hungarian furniture. An 
important priority is marketing of the companies and products. So far, the activities related to this have 
been limited to the publication of a common furniture catalogue for the members. A more long-term 
plan is to develop a common trademark/brand for the West Transdanubia furniture. This is among the 
highest ranked priorities for the cluster management. Currently different aspects concerning a common 
brand are being considered – such as quality aspects, regional raw material and design. The 
predominant topic for discussion regarding quality aspects is which quality standards the brand should 
be based on, since there is no Hungarian quality standard [Kalscú 05.04.2005]. Another important 
question is whether the brand should be based on entirely local wood, and whether there are any 
regional characteristics – and if so, what these characteristics are. 
The strategy of Panfa also involves the rather elusive fostering of innovation. The main innovation 
activity within the cluster so far has been the planning of the Zala Innovation and Technology Centre. 
The plan to construct a common innovation centre within the framework of the cluster was fostered 
already in 2001. It is the solution to the demands from the initial survey among the potential members 
for innovation initiatives. The innovation centre is strongly supported by co-founding organisation of 
the cluster, the Zala County Foundation for Enterprise Promotion (ZMVA), since the centre is to be 
situated in Zalaegerszeg. The centre has not yet been established, but the planning process is quite 
advanced; a feasibility study has been completed and the drawings of the building have been completed. 
The original idea was to establish the centre in connection with a bio mass heating plant operating on 
wood waste from the wood and furniture industry in the region [Kalscú 05.04.2005]. However now the 
projects have been separated and the innovation centre is first priority.  
The potential for environmental innovation is especially related to the strategy of differentiation, which 
provides the possibility of differentiation based on environmentally sound products through eco-
labelling of either the wood stock or the furniture. Still the strategy is twofold; one is on differentiation 
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through developing quality, design, services etc., and the other more focused on improvement of 
productivity.  
6.3 The market and market demands  
The geographic span of the market for the Panfa cluster members varies according to the type of 
production. Many of the sawmills and wood working companies export to Western and Central Europe, 
and a few even to Russia or former Soviet Republics, whereas the furniture production is mainly for the 
domestic market – but again, it depends on which type of furniture is produced. If the furniture is 
exported, products are mainly sold to the German or Austrian markets [Kalscu 05.04.2005; Kováts 
11.04.2005]. Whether the production was meant for the domestic market or export, was previously 
determined by the ownership of the company. The bigger foreign owned manufactures started 
producing for export, to the mother country in particular, but this has now changed so that the foreign 
owned manufactures increasingly produce to the Hungarian market [Kalscu 05.04.2005].  
6.3.1 Competitive position on the market 
The demands of the market have changed drastically over the years for the Hungarian furniture 
industry, and it has had to undergo several changes. The Hungarian furniture producers have a big home 
market but are increasing their export. The furniture companies that have managed to remain 
competitive through the previous crisis during transition and privatisation, are the ones that have 
changed their production and added extra value to their production by producing better quality, 
emphasising design, providing services etc.  
Generally the price is important for the Hungarian consumer, and the Hungarian furniture producers 
have not established any world or regionally famous design within the high-end category of the market. 
The market segment is, as described in the previous chapter, low and medium priced furniture. The 
buyers are most likely smaller Hungarian retailers, and to a lesser degree international wholesalers. 
Depending on the type of furniture, the market and demands vary. For the purpose of this analysis we 
divide the furniture production into three main segments related to Panfa, instead of four as mentioned 
above:  
Office furniture  
In relation to office furniture, the competition is very much based on the quality and design of the 
products as well as the services offered. The Hungarian office furniture producers have a lot of foreign 
competitors who are present on the Hungarian market with high quality products for increasingly lower 
prices. All in all, there are perhaps 10 medium sized manufacturers of office furniture in Hungary. In 
the cluster there are 3 office furniture producers with Falco Sopron as the biggest manufacturer 
[Appendix A: table A.2; Salomon 12.04.2005].   
The size of the manufactures in Hungary, and their primary focus on the domestic market, makes office 
furniture a competitive but also demanding part of the industry. Office furniture is not only sold directly 
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to retailers; an increasingly important market is the tender for the decoration and furnishing of an entire 
building or complex. Because of the service level required and the often big tenders from companies 
and contractors, the office furniture producers need a certain size and flexibility in their production in 
order to remain competitive [Bakonyi 12.04.2005]. 
The flexibility can be created through the formation of networks and co-operation with other companies 
in the local area. The co-operation with other companies regarding tenders where the need is not only 
office furniture, but also elements from kitchen and home furniture, can be essential for the office 
furniture producers in order to be able to bid on the tenders. Conversely, it might be necessary for the 
bigger office furniture producers to have close contacts with smaller producers able to produce small 
special orders of furniture, which would be too expensive for the bigger office furniture producers with 
their production equipment [Bakonyi 12.04.2005]. 
Home furniture  
The Hungarian home furniture producers are under pressure from the large MNC retail chains such as 
IKEA. The consumers are very price conscious and the big chains are able to reduce production cost 
through a wide selection of suppliers, and offer low prices. The market is increasingly under pressure 
from the cheap furniture produced in the Far East and China [Salomon 12.04.2005]. The only part of 
the home furniture segment that is able to compete and gain markets shares is upholstered furniture, 
where the size of the product makes transport over long distances expensive and the tendency to offer 
custom-made sofas and chairs gives the Hungarian companies an advantage [Kováts 11.04.2005]. 
In order to keep the competitive advantage within this business it is necessary for the Hungarian 
manufacturers to continuously and more efficiently produce a better quality and design – or to 
differentiate themselves through specialised furniture and a strong brand. A common brand that is based 
on local wood or local design and craft could be a possibility. In order to be able to supply the big 
retailers, a certain quality, flexibility and an interesting design is needed. These retailers keep less 
furniture in stock and change collections often, a practice which requires that the furniture producers 
can supply the retailers fast and with small custom made orders. This requires a different strategy than 
the mass production of a few items and new management systems. The proximity of the production can 
be an advantage because it will reduce the time for delivery. However, Hungary has few advantages in 
that respect, since the surrounding countries are quite close, and with the entry of Romania and Bulgaria 
in the EU in a few years, any obstacle regarding import from these countries will be removed.     
Kitchen furniture 
The third part of the furniture industry is the kitchen furniture, which is often customised. Because of 
this, there are many small carpenters and cabinetmakers on this market, as it is possible for everyone to 
buy the parts in the local hardware store and fit the kitchens individually and at a low price. The focus 
on price means that design and quality are not the deciding parameters in the competition [Salomon 
12.04.2005]. 
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The kitchen furniture market does not seem to be as developed as in for instance Denmark. The 
producers are smaller, and there are many small carpenters who work within what you might call the 
grey economy. The fact that the black economy is flourishing within kitchen furniture especially can 
make any initiatives for co-operation and development difficult.    
6.3.2 Possibilities related to market demands 
The market demands and especially the quality or sophistication of the market demands to the furniture 
producers of Panfa is of importance to the possibilities for developing the cluster and especially for 
differentiating the products of Panfa.  
The members from the furniture industry are divided into to separate markets. The demands of the 
Hungarian home market are not particularly advanced or specialised. Only the market for office 
furniture perceived more sophisticated demands for services, quality etc. The possibilities for an eco-
brand or eco-labelling within the core market of the companies of Panfa are limited, since the market is 
extremely price conscious and there are a lot of other factors, such as design, which also affect the 
market. Eco labelling of either the wood or furniture would require the development of a brand since 
there are no Hungarian known brands for either Hungarian environmentally forested wood or for 
furniture.  
Within the office furniture business there may be possibilities for developing preferences within cleaner 
products affecting the indoor climate of offices. Environmental demands from customers or the market 
have so far not affected the design and production of office furniture. There are only a few companies 
that have EMS systems, all of them ISO 14001; to our knowledge, independent environmental 
management systems are not widely used. Especially among the wood working industry, there are many 
companies with ISO 9001 quality management, which might be a starting point for integrating an EMS 
as well, thus giving room for EMS related environmental innovations. Several actors within the industry 
see it as increasingly important and popular to have certified EMS such as ISO 14001 [Pakainé 
12.04.2005]. 
Innovation within the furniture production is closely related to the design of the furniture. New 
materials, components and surfaces are being developed both in the wood/timber manufactures as well 
as within the furniture manufactures. The buyers and the furniture manufactures both do design. 
Therefore it is important whether the furniture manufactures have their own design, or are merely 
producing the furniture of the big wholesalers/retail chains. For some of the smaller producers within 
Panfa it will often be a mix of both, since the furniture manufactures will produce to orders as well as 
market some of their own products that will be bought by retail furniture buyers. Hence the possibilities 
exist for developing the innovation system and the environmental innovation related to design. 
However, the market among other factors, decides what incentives that the Panfa companies have for 
developing environmental innovation within their design.  
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6.4 Conditions and actors of importance  
The factor conditions that matter in this context are chiefly related to the knowledge and competencies 
within the industry, and the institutions providing education and research. Other more traditional 
aspects, like the physical infrastructure, are of less importance. Generally, the infrastructure of the West 
Transdanubia region is adequate compared to the other regions of Hungary. The transport infrastructure 
is very good, especially in the northern part of the region, and there is easy access to the Central 
Transdanubia and Central Hungary regions and Budapest as well as the surrounding countries of 
Austria, Slovenia and Croatia from all the three counties. Regarding the environmental infrastructure 
the companies do not perceive any problems related to the lack of environmental infrastructure despite 
the lack of compliance in Hungary with the EU regulation on for instance treatment of wastewater 
[Salomon 12.04.2005].  
The authorities responsible for implementation and enforcement of the environmental regulations in 
Hungary are organised in a Regional centre. However the extent of these regions is different than the 
region of West Transdanubia, the other seven regions or the county structure. The environmental 
protection and enforcement is divided in to 16 regions and there is virtually no contact between the 
Regional Development Agency and the two relevant environmental agencies. The Regional and county 
development Agency has limited competencies in relation to fostering more sustainable development of 
the region as a result of the divided structure and the multiple agencies and institutions [Magyar & 
Balazs 18.01.2005].   
Natural resources  
Some of the more common input or factors for producing wood furniture are available in the vicinity of 
the majority of furniture producers. The supply of beech and ash is managed by the domestic forestry 
industry exclusively. However there is ample supply of wood in the neighbouring countries as well, if 
not so much in the rest of Hungary. The furniture businesses located in the eastern part of the country 
import wood from the Romanian region of Transylvania.   
Human resources 
The human resources available to the cluster companies can be divided into the supply of technical 
workforce and higher educated workers such as engineers or trained management. There is ample 
supply of higher educated workers available to the companies. The only higher educational institution 
that offers wood science in Hungary is situated in the town of Sopron in West Transdanubia. The West 
Hungary University of Sopron educates forestry and wood industry engineers. In addition, the faculty of 
wood science offers a master degree and postgraduate training in management and design [Pakainé 
12.04.2005].  Regarding the quality of the workforce, there is mention of a problem with the educated 
engineers who according to the Panfa companies are not prepared for the work they are expected to do; 
especially their communication skills are considered poor, which makes them ill-suited for the industry 
[Salomon 12.04.2005]. 
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However, the problems involving skilled workforces are not related to a lack of workers with higher 
education; the main issue is a need for skilled technical employees with middle range or vocational 
training. There are too many students attending university, and not enough attending the vocational 
schools. The trend is that more and more young people choose higher education, civil engineering 
degrees in particular, which does not meet the needs of the furniture industry [Bakonyi 12.04.2005].  
6.4.1 Scientific and technological infrastructure 
A part of the scientific and technological infrastructure is defined on the expenditure for research and 
development. The R&D expenditures of Hungary in general are below EU average. The amount spent 
on R&D dwindled during the transition period, and fell to around 0,6% of GDP in the 1990s. However, 
this proportion has increased over the last five years, and the share is now around 1% of GDPI, half of 
the EU average spending which is approximately 2% of GDP. Another feature of the Hungarian R&D 
expenditure is the fact that most of the resources are provided by the State, where the situation in 
general is the opposite in other countries in the EU and the USA and Japan [Palkovits et al. 2003 and 
HCSO 2004]. This could possibly imply that the companies do not focus on research and development.  
The scientific infrastructure is principally related to the existence of universities and vocational schools 
within the three central counties of Panfa.  As we have briefly mentioned, there is one technical 
university connected to Panfa, namely the West Hungary University for Wood Industrial Engineering. 
It is the only higher educational institution in the country specialising in every aspect of wood science, 
and it offers education within everything from marketing and design to the more traditional wood 
science engineering [Sopron University 12.04.2005]. In addition to the wood science department, there 
is also a faculty for rangers connected more to the forestry industry within the West Hungary University 
in Sopron. The fact that Sopron is the only university in the country specialising in wood science 
creates a network of students within the business, which might be conducive for gaining knowledge on 
the companies and demands in the business. In addition to the universities there are also three 
vocational schools offering vocational education within wood industry. In-service training is also 
undertaken by these institutions. One of the vocational schools specialises in training related to 
renewable energy resources, but we have no knowledge regarding the aim and content of this training.  
Public agencies and public foundations are also members of Panfa – most notably, the two regional 
development organisations: the West Pannon Development Council and the development company 
under the RDA. On county level, only Zala County is represented through the Zala County Foundation 
for Enterprise Promotion, which also houses the cluster management of Panfa.  
Private member organisations are national trade associations and Zala County Forestry Farmers 
Association. The trade organisations encompass the Association of Hungarian Furniture and Wood 
Working Industry, the National Association of Professional Woodworkers and the National Association 
of Joiner and Wood Industry. In addition to this an environmental NGO is also member of Panfa and 
working particularly with renewable energy resources. There are thus some specific competencies 
within the cluster related to renewable energy production based on wooden biomass.  
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In addition to the member institutions and organisations, there are several local, regional and national 
institutions and initiatives that might provide valuable assistance in the development of the wood 
furniture industry. Private or semi-private institutions such as local enterprise agencies, the local 
Chamber of Commerce, Innovations Centres and Incubators40 might provide services and facilities to 
the companies. Especially the newly opened Sopron Innovation and Incubator Centre might be relevant. 
The focus of the Innovation centre is supposed to be on environmental industry and renewable energy 
in particular.  
The objectives of these various organisations differ very slightly; stated objectives include the 
optimisation of the employment of research and development, and the advancement of links between 
universities and the industry [Grosz20-01-2005]. The overall aim is predominantly the same, namely to 
encourage innovation and development within the industry. However, there are some problems related 
to all these institutions.  There have been too many regional initiatives, which first of all complicates 
the efficient running of these initiatives. Secondly, there is no cooperation and coordination between the 
initiatives, which hinders the full utilisation of the organisations and institutions [Grosz 04.04.2005; 
Magyar/Balazs 18.01.2005]. There is also some further criticism of these initiatives. The incubators 
often do not offer any more than a higher than average rent for entrepreneurs. Most incubators are 
struggling to survive and do not necessarily have the resources for offering the services needed to the 
new companies. In addition, funding was given to a range of innovation centres without any co-
ordination, and many of them have suffered the same fate as the cluster initiatives: lacking both in funds 
and direction for their activities [Gecse 31.03.2005; Hary 11.04.2005].     
6.5 Discussion of potential and barriers  
In order to be able to foster environmental innovations the cluster needs to be developed enough to 
promote innovations. The analysis of the different facets of Panfa and its business environment above 
has shown some weaknesses in the organisation and composition of the cluster that impedes the 
potential for developing the cluster of Panfa further, and thus also the opportunities for fostering 
innovations.  
Potential for developing the Panfa cluster  
The two important parts of the supply chain are present in the cluster – namely the furniture producers 
and the wood suppliers in the form of saw and planning mills – which means that the design is 
undertaken within the cluster, as well as the production of the primary raw material. The important 
aspect is whether these companies are competitive internationally, both among the end producers and 
the primary suppliers within the wood industry. The bigger medium sized companies are under 
increasing pressure but still competitive – perhaps not on a global scale, but nationally and within the 
region of the CEE. Other suppliers, besides the wood industries and the service companies, are not 
                                                 
40 The Innovation and incubator centres have been established under the same programme as the regional cluster programme. 
They are established in connection to existing industrial parks and should provide facilities for entrepreneurs and SME.     
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present in larger quantities, a fact that might impede commercial co-operation and innovations within 
certain areas. Thus the industrial basis necessary for developing a cluster is present among the members 
of Panfa, even though there are some parts of the member composition that could be expanded further. 
There is local competition between the different furniture producers, and especially among the wood 
suppliers, but it is difficult to determine whether this works as a driver for innovation and productivity. 
For some types of furniture producers, the competitors are located elsewhere.   
The main strategy of most of the member companies within the furniture industry is based on 
developing their design, services, relations with buyers, quality etc. in order to be able to differentiate 
their products from the competitors’. However, this does not necessarily mean that they act according to 
this strategy in every aspect and thereby give up competing on price, and so they also continue to focus 
on cost reductions. Finding the opportunities for differentiation of the production on a constantly 
changing and increasingly competitive market is a challenge, especially for the smaller, Hungarian-
owned producers. There is a dawning realisation of the importance of innovation within quality 
development and commercial co-operation as a means of differentiation not only from competitors in 
Panfa, but also from other foreign and national competitors. However, this development is mainly 
confined to the bigger wood and furniture companies that co-founded the cluster, and does not so much 
affect the smaller companies within the business, whom it is one of the objectives of Panfa to develop. 
The lack of motivation for and understanding of co-operation opportunities among member companies 
is an obstacle for the development of a higher degree of sub-contracting for the benefit of the smaller 
companies and entrepreneurs. However, the obvious co-operation and innovation opportunities are 
perhaps more related to the segments situated further back in the supply chain – i.e. the sawmills and 
forestry sector. It is within these areas that the innovation potential is higher, since they contain the 
more competitive companies in the cluster. 
The home market for the furniture manufacturers in Hungary is not particularly demanding. There are 
no advanced demands, like environmental certificates etc., and the market is very price conscious and 
does not focus too much on other aspects – except perhaps for the market for office furniture, where 
related services and quality is a higher priority. There are some opportunities for the members to 
respond to market trends and perhaps even develop markets for some of the products manufactured 
through commercial co-operations. One possibility is co-operation between furniture producers on 
larger tenders within conference, office and hotel furnishing that requires different types of furniture 
beyond the capability of one single company. The obvious solution is to form groups of furniture 
manufacturers that can bid for tenders, instead of single companies importing the required furniture or 
refraining from the bid due to lack of capacity. Another possibility is trying to develop towards the 
production of high-end, craft-based furniture based on a local brand or characteristics, which is 
manufactured by the smaller member companies.   
Beyond the industrial basis provided by the companies there is also a group of scientific, public and 
private organisations and institutions which are significant for the development possibilities of the 
cluster. Of particular importance among the member organisations are the different educational 
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institutions and the competencies they possess. There are undoubtedly competencies within wood 
science and furniture manufacturing which specifically relate to Panfa and West Transdanubia.  
Other and more specific competencies, which may be developing among the members and throughout 
the region, relate to the production of renewable energy based on biomass, most notably wood waste.  
There is co-operation at the moment between the scientific institutions (West Hungarian University) 
and some of the companies; however, the possibilities for the university to answer to the needs of the 
industry are limited with regards to testing facilities and resources. So there is evidently a need for more 
facilities for the development and testing of materials etc., and that is one of the possible benefits of a 
cluster. The newly opened Sopron Incubator and Innovation Centre provides facilities for entrepreneurs 
and new businesses, rather than focusing on the established companies and providing facilities for them. 
Even the bigger and more competitive members have difficulties finding resources for acquiring new 
machinery, and as a rule do not possess their own testing facilities. Thus the plans to open an innovation 
centre focusing specifically on the wood furniture industry can perhaps meet these needs.    
Cluster supporting policies have not been developed within Hungary since most of the development 
policies and related policies are elaborated and implemented nationally. However, the West 
Transdanubia region does try to support the cluster development further by participating in the cluster 
committee as well as supporting Panfa financially. The region also intends to co-ordinate the different 
business services and offers from various private organisations to ensure that they are suited to the 
needs of the local industry (the clusters), and that the organisations do not offer the same services. 
However, this work is just starting and the options available to the Regional Development Agency 
depend on the willingness of the organisations to participate. Within the newly established Regional 
Innovation Agency, the possibility exists for providing funding for specific initiatives among the 
different actors of research and development in the region, thus also the cluster.   
Strategy and activities of Panfa  
A definite barrier for exploiting the potential is the lack of developed links and co-operation between 
companies as well as between companies and organisations. Facilitating these links should be the 
primary goal of the cluster committee and management. However, the activities of the cluster 
management and committees do not necessarily reflect this.  
One objective is the development of a higher degree of sub-contracting between the different 
companies, so as to strengthen the smaller companies and entrepreneurs. So far the activities related to 
the advertising of the companies and identification of possible sub-contracting opportunities have been 
limited. The main obstacles, according to the cluster management, are reluctance to form new relations, 
lack of trust and the quality level of the smaller companies and thus the activities aimed at facilitation of 
sub-contracting have so far amounted to nothing but fruitless discussions.  
The activities of Panfa have mainly focused on marketing the companies and the cluster, as well as 
establishing relations internationally for the companies within the cluster. The ties created between the 
 77
Cluster development in Hungary 
companies are informal and not do not carry any obligations in relation to creating co-operation 
between the companies, but have provided some mutual knowledge and personal contacts between 
companies. Creating links with other clusters is a good and relevant activity, and might provide some 
inspiration as to the possibilities for developing Panfa.  
The co-funding of trade fairs, conferences and member activities is a very expensive endeavour for an 
organisation that has trouble obtaining funding and so far receives no income from member fees. The 
question is whether these activities are relevant in order to develop the cluster, or if other actors could 
handle these tasks, such as the Chambers of Commerce or trade organisations. They are perhaps 
relevant in the establishment phase in particular, but the continued emphasis on these issues in the 
activities of the Panfa management can be questioned. However, the focus might be a result of services 
performed so far being easier to undertake, and much more palpable in relation to obtaining funding 
and demonstrating Panfa’s commitment to their members. The cluster management has so far not 
organized any capacity building or training for the members, but merely advertise the offers from the 
university, the trade organisations and other business organisations.  
No joint research or innovation needs have been investigated, which makes the dimension of fostering 
innovation or R&D difficult to handle for the cluster. This is perhaps a result of a lack of knowledge 
about the member companies and their actual needs within the cluster management and committee, or 
the lack of funding opportunities to facilitate co-operation projects. The establishment of an innovation 
centre will provide some physical facilities – however, the innovation needs that the centre should meet 
are not clear. The plans to establish a biomass plant in connection with the innovation centre are 
progressing slowly, and the plant will be established at a later stage.  
The activities of the cluster organisation so far have been targeted at establishing a member base, 
international relations and a name for the organisation, much according to the recommendations from 
the survey undertaken before establishing Panfa. The activities required for developing the Panfa cluster 
have not been implemented, especially with regards to their objectives to promote innovations and 
research within the industry as well as establishing supplier relations between the small and medium 
sized companies. The activities needed are difficult to define and develop because the role of the 
management is merely to facilitate these co-operations, leaving it to the companies and organisations to 
take the appropriate action. The problem seems to be that the cluster lacks a more specific focus for 
these objectives; they remain general intentions, but are not elaborated into more palpable projects.   
As mentioned above, there have also been difficulties with facilitating the cluster in such a way as to 
develop the relationships between the members that will enable them to establish new connections and 
perhaps other types of co-operation. Handling co-operation possibilities and fostering innovations 
within such a large group of companies is difficult, and more knowledge on the problems and specific 
challenges of the companies is required. A more specific focus for creating co-operation should be 
adopted by the Panfa management, in the case to co operations with a few partners within the 
framework of Panfa with the objective of solving some of problems and addressing the development 
opportunities perceived by the members. 
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Environmental innovation potential and drivers  
The composition of Panfa does provide some potential for fostering environmental innovations that go 
beyond the single company. The core of the chain is present, along with the design phase and the most 
important suppliers within wood industry. However, in order to foster multi-chain environmental 
innovations, the cluster needs to be more highly developed, and the conclusions from the above 
discussion indicates that this is not the case at the moment. We can therefore conclude that currently the 
potential for these types of innovation to be fostered within the framework of Panfa is low.  
Defining a more narrow focus of innovation can perhaps develop innovation relationships between the 
companies, which at this point in time are not present. Creating these links requires a specific focus for 
the co-operation and a perception of need and value among the companies. The environmental focus 
mentioned does provide some possibilities, but the incentives and benefits for company participation 
should be made very clear.        
The focus within Panfa and its member companies and organisations when it comes to environment is 
related to three issues. First, the objective of increasing the amount of local environmentally forested 
wood. Second, the focus on compliance issues among the companies and third, the possibilities for 
producing renewable energy through the incineration of biomass, particularly wood waste. There is 
little focus on the impact of the furniture and wood in the consumer phase or at disposal.  
Environmental or voluntary measures are not undertaken by many of the Panfa companies. The 
employment of EMS such as ISO 14001 is increasing within the business, but it is a demand from 
neither furniture buyers nor furniture makers. EMS are primarily employed by the larger, competitive 
companies which export to Western Europe or are subsidiaries of foreign companies.  
The market is thus far a very limited driver for fostering any environmental measures. There are 
possibilities for labelling both the wood and the furniture, but neither are parameters in the competition 
in Hungary to date. The strategy of improving the proportion of environmentally forested local wood 
used in the industry has so far not been supported by any activities. As pointed out previously, there are 
no private or public forest owners involved in Panfa, although a trade association for forestry owners in 
Zala County is connected to the cluster. However, even though the companies within the forestry 
industry are not represented among the members, environmental innovation within this area can still be 
fostered through co-operation with forestry trade organisations. This creates an opportunity for 
channelling or developing demands to forestry owners from several sawmills. The question is also how 
much interest there is among the furniture producers for using more local wood unless it is cheaper, 
better quality etc. than wood from other countries – which we have no reason to believe is the case. So 
far there is also no brand or certificate for Hungarian wood that could help encourage market demands.  
The incentives within the industry when it comes to developing environmental innovation are 
particularly related to the “efficiency” and “regulations” as drivers. The focus of the Hungarian wood 
and furniture industry, and of the Panfa members, is very much on compliance with the EU 
environmental regulations; both the medium size and the smaller producers are still struggling with 
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compliance. The cost of compliance and implementation of the needed measures is a concern in the 
industry. Therefore, single innovations and EMS innovations could be interesting options for the 
companies. It could therefore be beneficial for Panfa to focus on how to continuously achieve 
compliance for their member companies and solve the compliance issues most relevant to their 
members. This would at the very least provide a focus for the development of the innovation and 
research objectives of Panfa.  
Efficiency as a driver has potential within the cluster, but there is little attention on the industry from 
the environmental organisations in Hungary. The measures and possible environmental innovations 
related to efficiency would involve EMS or eco-design related to the materials and production phase, 
such as design for resource conservation or design for cleaner production. The cluster management or 
committee do not have any particular interest in or knowledge on these matters at the moment, and they 
are not an issue among the member organisations and educational institutions. However, such measures 
could improve the compliance and perhaps also the economy of the companies within Panfa.   
The potential for environmental innovation is especially related to the emphasis on renewable energy in 
the Panfa and in several organisations within the industry. This area is a focus area within the 
Hungarian energy policy, and provides some opportunities for funding and development of projects. It 
receives a lot of attention within the educational institutions and NGO member of Panfa. However, the 
establishment of a plant is still in the planning phase, and there are problems with the collections system 
and drying of the old wood. Whether the plant provides potential for creating environmental 
innovations within both the wood and furniture companies is doubtful, except in relation to the 
collection and handling of wood waste. However, several of the bigger furniture companies already 
have agreements with the sawmills to send wood shavings from the production back for use in wood 
based products. 
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7 Introduction to the automotive industry 
In order to understand the current situation of Panac and be able to analyse the cluster potential of 
Panac it is important to present the context, which is the automotive industry and the environmental 
problems related to the industry. There are two issues we need to address in the following chapter. First 
we will present the current situation and the importance of the European and Hungarian automotive 
industry. We focus on the manufacture of passenger cars, since this is the production being undertaken 
at Panac. The second issue relevant to the analysis is the environmental impacts of the industry. Based 
on this, we want to outline the potential for environmental innovation for the industry in general, which 
can prevent or minimise the environmental impacts. Finally we shall outline the regulative context and 
how it affects the industrial development.   
7.1 The automotive industry 
The automotive industry is very global, and cars are produced all over the world. Japan was the country 
producing most cars in 2004 (approx 20% of total worldwide production), followed by Germany (12%) 
and USA (10%) [http://www.oica.net/htdocs/Main.htm]. On an international scale the automotive 
industry is important, and it contributes with approximately 4-8% of GDP and accounts for about 2-4% 
of the labour force in OECD countries [UNEP 2002: 13]. The European Union (EU 25) accounted for 
approximately 36% of the total production of passenger cars in 2004 [Ibid]. The EU has, however, 
experienced a decline in production the last couple of years from 17,2 million in 2001 to 16,8 million 
units in 2003 
[http://europa.eu.int/comm/enterprise/automotive/pagesbackground/sectoralanalysis/index.htm].  
Despite the decline, the automotive industry is still one of the most important sectors of the European 
Union both in terms of economy and employment. The automotive industry41 alone contributes to 7% 
of the total manufacturing output and about 6% of the total European manufacturing employment. In 
numbers this means that approximately 2.13 million people were employed in the automotive industry 
in EU 25 in 2002 [EU com 2004: 155ff]. The importance of the automotive industry is more significant 
than these numbers imply, as the automotive industry has a large impact on related industries. The 
automotive industry generates economic activities in other sectors such as steel production, the metal 
working industry, mechanical and electrical engineering, chemical products, rubber etc. [EU com 2004: 
159f]. 
Centralisation is a feature of the industry and can be observed in the European Union, where Germany 
has the highest percentage of production followed by France, Spain and United Kingdom. Hungary 
ranks number 15 among the EU 25 countries [http://www.oica.net/htdocs/Main.htm]. The large 
                                                 
41 Here understood as including the whole industry not just passenger cars 
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centralisation of the automotive sector means that the industry has significant impact on the countries 
involved in the automotive industry.  
7.1.1 Structure of the industry 
The structure in the automotive industry has changed rapidly during the last decades due to new 
entrants on the market and a rapid development among some of the manufactures, as for example the 
Japanese manufactures during the 1980s. One result has been a decrease in number of large 
manufacturers; according to the EU, the number has decreased from 36 large manufacturers in Europe, 
USA and Japan in 1970 to only 14 in 2003 [EU Com 2004: 164]. Another result has been a 
restructuring of the supply chain of the automotive sector leading towards more outsourcing from the 
large companies to suppliers. The connection between the large manufactures and the 1st tier suppliers 
changed considerably due to outsourcing of some of the important components. The trend is that 1st tier 
suppliers to a larger extent have become responsible for complete functions instead of just a few 
components. The result of the changes is shown in figure 7.1 below, where the large manufacturers, 
from now on called Original Equipment Manufactures (OEM), are responsible for managing just a few 
segments in the whole supply chain. In general the OEMs manage segments like overall design and 
development, production of core technologies, assembly of modules and systems, sales and marketing 
[UNIDO 2003a: 20ff].  
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OEM - Assemblers 
Characteristics: 
- Innovation and design capabilities 
- Assembly production  
- Marketing and sale 
- Core technology
First-tier Suppliers (global mega-
suppliers) 
Characteristics: 
- High technological level 
- Some design and innovation capabilities 
- Supply directly to assemblers 
Second –tier suppliers
Characteristics: 
- Process-engineering skills 
- Model and component production 
Third-tier suppliers 
Characteristics 
- Supply basic products 
- Rudimentary engineering skills 
- Mass production 
 
Figure 7.1: The supply Chain [based on Doran 2004:103 and UNIDO 2003a:22] 
According to Doran the 1st tier suppliers are those that ”possess certain attributes and maintain close 
relationships with their original equipment manufacturer (OEM) customers” [Doran 2004:102]. The 1st 
tier suppliers are responsible for the production of complete functions, i.e. the assembly of components 
for units like for example dashboards, brake-axel-suspension, seat etc. [UNIDO 2003a: 20ff]. However 
they are also responsible for managing the 2nd tier suppliers who provide components for the complete 
function. Just like the 2nd tier suppliers, the 3rd tier suppliers are involved in the production of 
components. However, they often provide smaller components requiring less technological capacities 
and often fewer skills for these parts of the production.  
The result of the changes has been that more responsibility has been outsourced from the OEMs to 
especially the 1st tier suppliers, which means that the requirements for the 1st tier suppliers have also 
changed. Thus they have to develop design, research, logistic, and innovation capabilities in order to 
stay 1st tier suppliers. The trend is that 1st tier suppliers become increasingly global, and some of them 
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have evolved into what is called global mega-suppliers. They are global because they reach widely 
dispersed locations and develop worldwide supply systems [UNIDO 2003a: 20ff].  
Audi in Hungary is a very good example of an OEM. At the Audi factory in Hungary engines are 
produced and cars assembled. The bodywork is produced in Ingolstadt, Germany. Beyond the engine, 
they buy components from various suppliers. The design and development of the product and some 
components are taken care of at the mother company in Ingolstadt, except some small engine 
developments, which are undertaken at the factory in Hungary. The sale and marketing is mainly taken 
care of in Germany [Thoma 06.04.2005]. 
The increased competition and globalisation within the automotive industry during the last decades 
have affected not only the structure of the industry but also the production processes. The production 
has become more and more standardised, building on common platforms and modules and thus also 
standardised components – first of all in order to reduce the production costs, and secondly to be able to 
easily address the taste and preferences of the customers in various markets. The use of common 
platforms has increased, and they are now used both for the same market and across markets. Some 
OEMs have developed the platforms in cooperation with other companies, again aiming to reduce costs 
but also the time used for introducing new models. The standardisation of platforms and components 
also provides better opportunities for reacting to new customer demands and demands from other 
markets [UNIDO 2003a: 17ff]. The demands from the customers vary all over the world, and increase 
the importance of the producers’ ability to handle the various demands. For example there are higher 
demands for diesel, sport, racing and luxury cars in Europe than in USA [EMCC 2004: 2f].  
7.1.2 The market and the competitive situation 
The home market has been very important for the automotive sector, and still is to some extent, and 
according to the EU (com 2004), the brands reflect national identity. Thus the European market is 
dominated by European brands, just as is the case in Japan and the USA. However, brands from mainly 
Korea have gained some market shares around the world in the last couple of years [EU com 2004: 
170f].  
Competitiveness of the end product within the automotive sector depends on many different aspects 
and, as mentioned above, varies from market to market. However, it is possible to outline some more 
general aspects of the competitive situation. Brands are important to the manufacturers because they 
make the manufacturer recognisable to the customer. Mostly brands are based on a special quality 
standard and special features, but they can also be price related [EU Com 2004: 180ff]. The actual 
strategy for competitiveness various from brand to brand, traditionally some are more based on low 
costs (General Motors, Ford, Toyota, Fiat et al.) while other compete mostly on exclusivity and quality, 
for example Audi, Mercedes and Volvo [Nieuwenhuis and Wells 2003: 16f] 
The standardisation of the production affects the competition on the market. The drivers of the 
standardisation have been cost reduction and opportunities for fast changes towards new markets. 
However, other drivers are important, according to Veloso (2002). Customer demands influence the 
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implementation of new technology, which has resulted in an increasing focus on safety and 
environmental considerations, and new features for the cars, like for example stereo systems and 
navigation aides [Veloso 2002: 4ff]. The new technology trend in the automotive sector is electronic 
systems instead of mechanic systems [ibid]. The companies compete on the special features a car offers 
such as special safety issues, interior design, stereo systems etc. Competitiveness of the automotive 
industry is, like many other industries, also based on production costs, and the focus is still on reducing 
the costs of production. Auto sales therefore depend on the producer’s ability to meet all the demands of 
the customers and regulation while at the same time keeping the costs down [ibid]. The competitive 
situation within the supply chain is not necessarily the same as for the end product. The demands of the 
2nd and particular the 3rd tiers is mostly based on price and quality [Zoltan 20.01.2005] 
The automotive sector constantly focuses on the opportunities for technological innovation, and 
according to the EU competitiveness report, innovation in general is a very important aspect of the 
competition within the industry. Innovation capabilities, including investment in R&D, are crucial for 
the competitiveness in the long run [EU Com 2004: 191ff]. The need for innovation is present 
throughout the supply chain and even the 3rd tier suppliers have to be innovative in order to stay 
competitive. The current standardisation provides some boundaries for the technological changes and 
innovation in general, because all innovation has to be related to the platforms and components used, 
unless they are to be changed as well. Thus most of the innovations in the production are incremental. 
Another reason for the incremental innovation instead of radical innovation is that there is a high risk of 
failure connected to radical innovation because of the complexity of the industry [ibid]. At the same 
time does the implementation of new technologies take a lot of time and costs a lot of money among 
other thing due to the relative large amount of tests required. However the use of common platforms 
and standardisation of the component is one attempt from the automotive industry to decrease the costs 
of and time spent on innovation, even though it might be more difficult to make the most radical 
changes [Thiman 2003: 131f]. 
In general the automotive industry in Europe have experienced a decline during the last couple of years. 
The industry is going through a crisis and the economic output of the industry has slowed down during 
the last four years. The crisis in the industry is partly due to a general stagnation in the economy in 
Europe, an increase in international competition and poor labour market conditions. The result of the 
crisis is among other things the loss of jobs. General Motor is especially marked by the crisis and the 
result is loss of 8000 jobs in Europe, mainly Germany [EMCC 2004: 6ff]. This general crisis of the 
automotive industry is also likely to affect the Hungarian industry. General motor is one of the founding 
members of Panac because of the Opel engine plant located in West Transdanubia. 
This presentation of the automotive industry is of course a very general one, which merely serves to 
highlight some of the main features of the industry. The actual situation of an industry in a given 
location varies depending on the context. In the following we focus on the Hungarian automotive 
industry and its special features and structure.  
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7.2 The Hungarian automotive industry 
Hungary has a long tradition for manufacturing in the automotive industry. Under the socialist regime, 
Hungary had several large state owned companies manufacturing cars, trucks, undercarriages, rail 
wagons etc. [Grosz 20.01.2005]. The automotive sector in Hungary has gone through a lot of changes in 
the transitional period. The former large state owned companies were privatised and split into minor 
companies. One of the most important changes occurring during the transition has been the attraction of 
Foreign Direct Investment (FDI). Hungary has in general been very successful in attracting foreign 
investment to the country, and particularly to the automotive sector. The foreign direct investment in 
the automotive sector is mentioned as one of the most important drivers for economic growth in 
Hungary in the last decades [IKB 2004: 1].  
The automotive sector accounts for approximately 14% of the total industrial production and 31% of 
the machine industry in Hungary [Panac 2003]. The total car unit production in Hungary only accounts 
for 0.3% of the total car production in the world. However, the industry is still very important in terms 
of turnover and employment. The industry employs approximately 85.000 people. Most of the industry 
is located in the north-western part of Hungary and the industry thus holds much more importance for 
these regions than for the nation.  
Because of the large amount of FDI in the automotive sector since the 1990s, the sector is dominated by 
foreign ownership. This means that the strategies of these large foreign companies highly affect the 
development of the Hungarian automotive industry [IKB 2004:1f]. The foreign owned companies have 
had two main reasons for investing in the Hungarian sector. First of all, because Hungary provided 
opportunities for lowering the production costs partly due to the relatively low labour costs but still 
skilled workers. The second reason is linked to the good market opportunities the Hungarian market 
offers. The density of cars in Hungary is still very low compared to an EU average, but this is likely to 
change in the future – and so Hungary appears like a market with a good potential for further growth 
[IKB 2004:1ff and EU com 2004: 190f].  
In most of the Central and Eastern European Countries large foreign owned companies, and often only 
one or two manufacturers dominate the automotive industry. The situation is the same in Hungary, 
where the production is dominated by Audi and Suzuki [IKD 2004:1]. Both have some large 
assembling plants in the country. Opel does also have a large engine production plant. All three 
companies base their production in the North-western part of Hungary, and as such they are very 
important drivers for the economic development of these regions.  
The presence of the OEMs means that 1st tier suppliers have also settled in Central and Eastern Europe. 
This has also been the case in Hungary, where a lot of the larger 1st tier suppliers are global mega 
suppliers. However, there are still some big Hungarian owned companies like Rabá and Videoton. In 
the Hungarian automotive sector in general roughly 53% of the companies are domestic owned, while 
21% are foreign owned and 26% are mixed [Panac 2003]. Even though the share of domestic 
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companies is relatively large, the companies are small. Measured in economic turnover the share of 
foreign ownership is 85% and only 15% domestic [Kalscú 2004].   
The use of Hungarian suppliers varies among the three large companies (Audi, Suzuki and Opel). 20% 
of Opel’s suppliers are Hungarian, while the number is 35% for Suzuki and 15% at Audi [Zoltan 
20.01.2005 and Grosz 2001]. Suzuki is an Asian company, and when it came to Europe for the first 
time it settled in Hungary. Thus the company didn’t have a large network of suppliers in Europe at the 
time of the settlement. Audi and Opel have continued to use a lot of the same suppliers even after 
settling in Hungary [Grosz 04.04.2005]. The Hungarian suppliers are mostly small companies and 
mainly defined as 3rd tier suppliers – a few might be 2nd tier suppliers [Zoltan 20.01.2005]. They 
produce small parts and component for the OEMs, and the production is medium knowledge based and 
mostly based on mass production. It is a production easy to replace and outsource and the competition 
among the suppliers is mainly based on price [Grosz 2001: 7].  
In the Hungarian automotive industry various suppliers undertake the production of components; on 
average, suppliers make 75% of the value in the car. In Hungary, 88% of the companies in the supply 
chain of the automotive industry manage parts and components, while 12% manage the modules and 
systems (assembly and complete functions) [Panac 2003].  
The technological level of the companies in the industries varies. It is mainly the OEM and 1st tier 
suppliers that possesses the newest technology, and which has the capital and the resources to purchase 
it. The domestic SMEs, on the other side, don’t have the newest and most developed technology [Zoltan 
20.01.2005]. At the same time they lack capital and resources to purchase the needed technology. The 
reason for the relatively few domestic suppliers in the supply chain of the large automotive companies 
is according to Grosz the low technological level and low quality level among the domestic suppliers. 
At the same time these suppliers have too little capacity in comparison with the end producers [Grosz 
04.04.2005]. 
7.3 The environmental impact of the automotive industry 
The automotive sector, unlike the wood and furniture industry, is not divided into many different 
segments. Of course the supply chain varies slightly from production to production, but there are some 
general features which are the same for most automotive production. At the same time the 
environmental impacts apply to the whole industry in general. In the following we would like to outline 
the environmental impacts of the automotive industry in order for us to be able to identify the 
possibilities for providing environmental innovation in Panac. We start by presenting the supply chain 
of the automotive industry, then move on to the environmental impacts related to the various stages of a 
car’s life cycle. 
7.3.1 The automotive supply chain 
The supply chain of the automotive industry is complex and consists of many different components – 
one car consists of approximately 8000-10000 different parts. Also the material used in the production 
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differs and is changed over time. Traditionally, the production has been based on steel and iron, but 
during the last couple of years there has been a general tendency towards more use of plastic and 
aluminium [EPA1995: 14f]. The use and composition of materials affect the environmental impact, a 
point which will be discussed later.  
The environmental impacts of the automotive industry occur in all stages of the life cycle. Thus all 
stages from design and manufacture to vehicle use and disposal create environmental problems that 
affect nature and climate as well as creating severe health problems. The life cycle of a car can be 
divided into four main phases, each of them containing various processes. The four phases are 
illustrated below: 
Material
Production
- Resource
extraction
-   Material
processing
Manufacturing
- Fabrication of
automotive
parts
- Assembling
parts into
components
- Auto
assembling
Use
- Use
- Service
- Reuse
Disposal
- Dis mantling
and
Shredding
- Recycling
- Landfill
Design
 
Figure 7. 2: The life cycle of automotive [Chaniet 1997: 14f and EPA 1995 14ff] 
The material production is first concerned with the extraction of resources. These processes depend on 
the material used, but may involve the mining of minerals, drilling of petroleum, refining and smelting, 
steel making etc. The vehicle consists of many different parts which are made of for example steel, iron, 
plastics and non-ferrous metal [Chainet 1997: 14f]. Even though there have been some changes in 
material use, iron and steel still accounts for the main part, approximately 70%. Other materials are 
aluminium, Plastic (PVC and PP), rubber, glass and other metals [MST 1999]. The material 
combination within the car determined the level of recycling. Metals like iron and steel are in general 
easier to recycle than other materials like synthetic materials and ceramic substances [MST 1999].  
The manufacturing phase generally consists of three different processes. The first is concerned with the 
fabrication of automotive parts, like for example an engine block, by use of the product material. This 
includes processes like steel metal forming, casting, moulding, extrusion and forging. The second step 
is to make components out of the automotive parts; this involves for example machining, joining and 
fastening. The final step is the actual assembly of the car [Chainet 1997: 14f]. During the whole 
manufacturing phase, surface treatment is an important process. Surface treatment appears as painting 
and metal finishing both in the actual process and after the assembly as the last finish [EPA 1995: 22f].  
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The use phase includes of course the use and also the service and repair work needed during the use 
[Chaniet 1997: 14f]. The life span of a car varies; however, many cars are reused at least a couple of 
times; often the car is bought and sold many times over. It is difficult to measure the actual life span of 
a car, because it depends on many aspects such as how frequently it is used, how well it is taken care of, 
the environment in which it is used, the brand (quality and second hand value) etc.  
After the car have been used and reused over a certain time, the car goes to disposal at the end of the 
life cycle. Recycling is an important part of this phase, and approximately 94% of the car returns to 
dismantling and shredding facilities. The reusable and recyclable parts are removed from the vehicle by 
the dismantlers and are either used for resale or recycling. The remains from this process is send to the 
shredders, which rip the parts into small pieces for recovery. The leftovers from the dismantler and 
shredders are known as the automotive shredders residue, and are often sent to the landfill. The residue 
mostly consists of low-density material like textile, rubber, wood, plastics and dirt [Chaniet 1997: 14f]. 
The design phase is not really a part of the production processes, but it decisive for the characteristics of 
the end product, the use of materials and use of components. In recent years there has been an 
increasing awareness of the connection between the design phase and the disposal stage.  
7.3.2 The environmental impacts of the automotive industry 
As indicated above there are various stage of the vehicle life cycle and each of them affects the 
environment in some way or another. This is especially true of air emissions from vehicle use, however 
also soil and water are also affected during production.  
One of the major environmental concerns within the automotive industry is the production of material 
and the use of non-renewable resources in the production. This also includes the energy consumption. 
The process of material production provides waste with various characteristics such as gaseous, liquid 
and solid waste. Mining is among the largest contributors of waste in the life cycle. Metal processing 
involves dealing with hazardous substances like heavy metals, toxic chemicals, chlorinated solvents and 
ozone-depleting chemicals, and is among the contributors of emissions to air [Chainet 1997: 20ff and 
MST 1999].  
Energy consumption from both material production and manufacturing contribute with approximately 
10-20% of the total energy consumption throughout the automotive life cycle. Other emissions to air, 
like organic solvents, for example, appear during the manufacturing phase mainly because of the 
painting and surface treatment processes. Also the use of plastic and composite materials creates 
emissions of hydrocarbon to air. Waste is another environmental problem connected to the 
manufacturing processes, including both fluid waste like gaseous and waste water containing scraps of 
oil, plant trash and scrap metal [Chainet 1997: 20ff and MST 1999].   
The use of vehicle is the phase in the life cycle, which has the largest impacts on the environment. In 
this phase approximately 80% of the total energy consumption within the life cycle is utilized. The CO2 
emissions are one of the main problems connected to the use of vehicles. Transportation accounted for 
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approximately 23% of the total emission of CO2 in 2002 in the EU (25), where passenger cars are 
responsible for approximately half of the total transport emissions [EU Kom 2003]. In addition, 
particles and the emission of NOx are other problems occurring in the use phase of a vehicle. The 
amount of emissions and type of emission depend on the engine, for example diesel fuel has a higher 
percentage of particles and NOx emissions than petrol driven vehicles. Particle and NOx emissions 
affect the local environment in the shape of health issues, while the emission of CO2 affects the global 
climate in the shape of global warming. The maintenance and the services provided on the vehicles in 
use also create some environmental issues, like for example waste such as organic solvents, paint 
sludge, alkalis and hazardous organic solvents used for cleaning. Problems of soil and ground water 
also appear in connection with the use and maintenance phase, due to, among other issues, spillage 
from cars, waste water from cleaning and the storage of oil and chemicals [Chainet 1997: 20ff and MST 
1999]. 
The disposal phase, as previously mentioned, depends on the previous stages of the life cycle –
especially the design, and thus the material composition. A lot of the material, especially the metal 
parts, is reused and recycled. However some small parts – the so-called automotive shredders residue – 
remain. The residue is a lightweight mixture containing some hazardous components, like for example 
cadmium, lead, and PCB [Chainet 1997: 14f]. 
The whole life cycle of the automotive product creates problems, where the use of cars is among the 
most severe problems due to the large amount of emissions to the air and the impact on the climate 
changes. Since the impacts appear in various phases of the life cycle, solutions and improvements also 
take place throughout the various stages of the product life cycle. In the following we present some of 
the potentials for dealing with the environmental impacts of the automotive industry in terms of 
potentials for environmental innovation.  
7.4 Environmental innovation potentials  
Reduction of environmental impacts can be achieved through many different methods, such as for 
example end-of pipe methods or methods focusing on preventing the pollution, where the latter is 
preferable. In accordance with this, the environmental innovation can be more or less radical, ranging 
from optimising the system by efficiency improvement to changes in the process or product. Like it is 
showed in figure 7.3 below the potentials for increasing the efficiency exist throughout the supply chain 
and they relates somehow to the three types of environmental innovation presented earlier.  
Multi-chain innovation 
The multi-chain innovation refers to the more radical changes within the automotive industry. The 
changes can refer both to the product or the processes. Multi chain innovation is often more radical than 
single innovation requiring large changes and involves large part of the supply chain, such as for 
example implementation of a new platforms which requiring new technology throughout the supply 
chain. Multi-chain innovations are mostly related to the design and development of the end product. 
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Design of a lightweight car is an example, which affect large part of the supply chain because it 
requires new parts and components. The design and production of a car requiring new types of fuel such 
as bio fuels, electric power, natural gas etc. are also examples of multi chain innovation because it is 
likely to affect the technology used and the parts and components produced at the suppliers and thus 
again affecting large parts of the supply chain.  
EMS innovation 
EMS innovations are the types of innovative concerned with the management and optimisation of the 
production, with particular emphasis on the impact on the environment. The aim of this type of 
environmental innovation is to plan and change the production processes in order to reduce the 
environmental impacts such as for example more efficient use of materials or the planning for increased 
reuse of waste and surplus material. EMS innovation requires use of environmental management 
system, which is well know in the automotive industry often in terms of ISO 14001. EMS innovation 
can related both to a single companies but it can also involve their suppliers in terms supply chain 
management.  
Single innovation 
The term single innovation includes many different types of environmental innovation and refers to 
environmental design reducing a specific impact on the environment. As defined earlier in the project 
the single innovations can relates to both on one company or several depending on the actual type of 
environmental innovation. In the following we present various type of single innovation42, which relates 
to the automotive industry and the impact on the environment mentioned above.  
- Design for resources conservation – some materials are easier to reuse than other such as for 
example metals is often easier to reuse. Also using the same type of materials for example 
plastic made out of the same resins to increase possibilities for recycling [Chain 1997: 35]. 
- Design for low impact materials – this is for example use of less hazardous chemical in the 
paint and surface treatment.  
- Design for energy efficiency – this relates both to the production phase, where optimising the 
use of energy is an option and to the utilisation phase. In the utilisation phase energy 
consumption can be reduced among other things by imposing lightweight part and components 
within the car.  
- Design for cleaning technology – again this is likely to be implemented both in various stages 
of the production for example cleaning of wastewater as well as in the product in terms of for 
example particle filters. 
                                                 
42 Some eco-design suggestions are more relevant that other, some not particularly relevant for the automotive industry is for 
example design for packaging, design for water conservation, design for minimal consumption or design for safe disposal. 
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- Design for reuse – extending the lifetime of the car resulting in less use of materials and less 
waste for disposal. Most cars are already reused at least a couple of times. 
- Design for disassembly – a car consists of many various part and component and in order to 
increase the potentials for disassembly the amount of component and part should be reduced.  
The following figure shows various innovation opportunities, which are likely to reduce the 
environmental impacts of the automotive industry. 
 
Figure 7.3: Environmental innovation in the automotive sector [Chainet 1997: 36] 
7.5 Regulation 
The automotive industry is regulated in various ways, both in terms of regulations directly related to the 
industry, or regulations more indirectly related to the industry. It is not the aim of this paragraph to 
outline all the regulations of the industry, since the regulations are comprehensive and cover a wide 
range of subjects. The objective is to show some of the trends in the regulations and what aspects of the 
industry they are directed towards, because it influences the industrial development and provides a 
framework for environmental innovation. Every country has its own regulations – however, much of the 
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regulations are inspired by and build on EU requirements, thus the following focuses on EU regulations 
and directives.  
In general most of the regulations are concerned with two aspects of improvement of the industry with 
regards to environmental impacts. The first is concerned with the reduction of fuel consumption, while 
the other is directed towards increased recycling. The regulations concerned with the reduction of fuel 
consumption are related both to the manufacture and the use of vehicles. With regards to the 
manufacture, the EU has for example set up limitations to the emissions of particles and gaseous 
exhaust from newly produced vehicles, the EURO standards. Further restrictions are imposed every 4-5 
years. In accordance with the Kyoto protocol the EU have made a voluntary agreement with the 
European Automobile manufacturers Association (ACEA) to reduce CO2 emissions from newly 
registered cars. The aim is to reduce average CO2 emission from 165g/km to day to 140 g/km in 2008 
[EU Com 2004: 214f]. The usage phase are among other things regulated trough use of fiscal 
instruments, like tax on fuel and a new proposal that should foster the use of bio fuels by allowing a 
tax-break [EU com 2004: 209ff and Chainet 1997: 24ff].  
The recently launched “end of life Vehicle directive”, to name one example, promotes increased 
recycling. The aim of this directive is to reduce the actual amount of waste from vehicles and increase 
the reuse and recycling by addressing the waste fragments. Among other aspects, the point of this 
directive is to get a more integrated process where the end of the vehicle life cycle is taken into 
consideration in the design phase in order to avoid using hazardous materials that are difficult to recycle 
[EU Com 2004: 109ff].   
The regulations are not only concerned with fuel consumption and recycling. The use of chemicals is 
also part of the regulations related to the automotive industry. In 2003, the EU launched the REACH 
proposal (Registration, Evaluation and Authorisation of Chemicals). However, this directive is not 
directed directly at the automotive industry, but concerns the use of chemicals in industry in general. 
The regulations imply that enterprises using more than one ton of chemical substances per year have to 
be registered in a central database. The aim is to standardise the rules and regulations on the use of 
chemicals [EU com 2004: 214].  
Overall, the regulations of the automotive industry can be said to be directed towards two parts of the 
industry, namely the supply side and the demand side. The supply side is mostly concerned with the 
manufacturing of cars. The regulations can influence the whole supply chain and the disposal and 
recycling, and most of the regulations are concerned with technological requirements for both models 
and systems, aimed at the manufacturers. The demand side, on the other hand, is mostly directed 
towards changing the consumer behaviour and the use of cars. Beyond tax regulations this also involves 
regulations on issues like driving behaviour, driving licences etc. 
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7.6 Summary 
The automotive industry is very important on a global scale; however, the importance of the industry is 
felt to a larger extent on a national or regional basis due to significant centralisation. Even though the 
industry is still important it has experienced an economic decline during the last couple of years among 
especially the European manufacturers. There have been some changes in the structure of the industry 
during the last decades. The connections between the various parts of the supply chain are getting 
closer. Especially the connections between the OEMs and their 1st tier suppliers are strengthened, 
because the OEMs to a larger extent are outsourcing some design and production of complete functions. 
The 1st tier suppliers are now a very important part of the supply chain because of close relations to 
OEMs and the management of especially 2nd tier suppliers. The 2nd and 3rd tier suppliers produce 
modules and component for the subsequent tier. 
The actual productions have also changed due to an increased use of standardised platforms and 
common modules, first of all in order to reduce costs and secondly and just as importantly, to be able to 
react quickly to new demands and markets. The competition within the industry varies and covers many 
aspects; some brands are more focused on low cost, while other focus on quality. A strong position on 
the home market is essential, as is having a good strong brand. Brands are mostly based on quality and 
special features. Cost is also an important aspect, and the industry continuously focuses on 
opportunities for cost reduction. Focus on innovation and R & D are other aspects of great consequence 
for the competitiveness of the industry.  
The Hungarian automotive sector is a key sector in terms of national economy and employment, 
because the industry is large and plays a significant role in especially the northwest part of Hungary. 
Three large foreign manufacturers dominate the industry in Hungary. The Hungarian suppliers are 
mostly small 3rd tier suppliers producing small parts and components.  
Environmental impacts of the industry emerge throughout the life cycle of the product from material 
production to disposal. The impacts range from energy consumption, use of materials and chemical 
substances to emissions to air. Especially the usage phase causes severe environmental problems due to 
fuel consumption and emissions to air, which affect the climate and the human health.  
The environmental impacts of the automotive industry can be reduced in many ways during the life 
cycle of the product. The potentials for environmental innovation of the industry refer to all three types 
of environmental innovation. Single innovation covers a variety of innovation potentials and related to 
all steps of the supply chain. Just as the type of single innovation varies so do the drivers for 
implementing, and they can range from being imposing of regulation standards to demands from 
customers often within the chain. EMS innovations are the types related to managing and optimisation 
of the production and the drivers are in this relation often demands within the supply chain examples 
demands for having a environmental management system like ISO 14001. Regulation is not a big driver 
for implementations of EMS innovations.  
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Multi-chain innovations are in the automotive industry concerned with more radical changes of both the 
product and processes. Most focus has been on the product since the usage phase has severe 
environmental impact on both climate and health. These types of innovations often refer to the design 
or the technological changes of mainly the product but also to some extent the production. The main 
drivers are market demands, but these demands are to a large extent influence by regulation. Regulation 
influences the demands for cars by for example tax-reduction on bio-fuels, which is likely to increase 
the demand for bio-fuel cars. However, the types of environmental innovation fostered by demand 
regulation depend on the sophistication of the demand. Demands for cars using new technologies like 
for example bio fuels requires multi-chain innovation since total new technology systems are needed. 
Other demands might not require such radical changes but instead some incremental changes of for 
example another type of engine technology, which only affects a part of the supply chain. 
Regulation however, does not only affect environmental innovation of the automotive industry by 
trying to influence the demand side. The limitation promoted by the EU for emission standards for new 
cars is likely to foster multi-chain innovation since it has to do with technological changes or the 
composition of components. However it could also be minor innovations such as single innovation, but 
the main point is that the end product needs to be changes in order to comply with the regulations. Also 
the end-of-life-vehicle directive is directed towards multi-chain environmental innovation because it 
implies that environmental considerations are implemented throughout the various stage of the product 
life cycle. 
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8 The development possibilities of Panac 
The cluster organisation of Panac is closely linked to the West Transdanubia Region. It was, as 
mentioned previously, the first cluster initiative in Hungary. Beyond the fact that Panac is centred 
around a different industry than Panfa, the structure and characteristics of Panac are also very different 
from Panfa’s. This chapter contains a presentation and analysis of Panac. The objective of this analysis 
is to be able to identify potentials for and barriers against further development of Panac, with particular 
regard to environmental innovation.  
8.1 Composition and structure of companies and organisations  
The companies of Panac relate to various levels of the supply chain, as seen in figure 8.1 below, where 
the composition of companies in Panac is illustrated. Both Audi and Suzuki are end-producers, taking 
care of the assembly and engine production. The Opel Company in Hungary is not an end-producer; 
rather, it produces engines for further distribution. The characteristics of the supplying small and 
medium sized companies vary considerably both in terms of size and production. As indicated in figure 
8.1 their fields of expertise range from forming technologies to turning and machining to surface 
treatment etc. Beyond the supplying companies, some service companies are also members of Panac, 
offering competencies within engineering development and implementation of quality and 
environmental management systems.  
 
OEMs 
• Assembly 
• Engine 
Supplying companies 
• Forming Technologies 
• Turning and Machining
• Surface Treatment 
• Joining Technologies 
• Injection, blow 
moulding 
• Casting 
• Electronic/assembly 
technologies 
Service companies 
• Engeneering 
develoment  
• Consultancies on 
quality and 
environemntal 
management systems 
 
Figure 8.1: Composition of members [Panac 2003] 
It is difficult to identify the actual boundaries between the supply chain and supporting industry of the 
automotive industry, since the industry is very complex and consists of various integrated supply 
chains. Therefore we will not distinguish between the two, but merely analyse according to which are 
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members of Panac and which are not. The characteristics of the members vary, but in general they can 
be divided into two main groups. The first big group consists of the OEMs (Audi, Suzuki and Opel). 
They do not constitute a large number of companies, but their size and economic importance give them 
a lot of influence, a position that is further strengthened by these companies being members of the 
cluster committee. The other group of members consists of domestic suppliers (the supporting 
industry); they are mainly 3rd tier suppliers, but also include some 2nd tier suppliers, and account for 
approximately 70 % of the members [Kalscü 2004]. Typically these suppliers are small domestic 
companies producing small parts for the 1st tier suppliers. They often produce parts for other industries 
as well – both related and other types of industries – using plastic parts, electronics, surface treatment 
etc. [http://www.autocluster.hu/ikreator/acl/cms_pub/content_13-hu.html]. Only a couple of 1st tier 
suppliers of the automotive industry are present in Panac. The main parts of the 1st tier suppliers in the 
supply chain are not members of Panac, although they are located in Hungary and the West 
Transdanubia region [Panac 2003].  
Clusters are likely to provide further possibilities for environmental innovation, due to the presence of 
key companies in the supply chain among other issues. The connections and possible cooperation 
between the various parts of the supply chain affects the potential for environmental innovation, 
because they often go beyond the scope of one company and involve the entire or part of the supply 
chain. It is particular Multi chain innovations of the automotive industry, which are likely to involve the 
whole supply chain. The composition of Panac, with mostly OEMs and domestic 3rd tier suppliers, 
affects the potential for environmental innovation of Panac, where especially the absence of the 1st tier 
suppliers creates some problems for the innovation potential of Panac. This means that an essential part 
of the supply chain is missing. The 1st tier suppliers are essential due to the trend of outsourcing from 
the OEMs to 1st tier suppliers during the last decades. To a large extent the 1st tier suppliers outline the 
demands and requirements for the 2nd and 3rd tier suppliers, and create a link between the OEMs and the 
lower tiers. When these 1st tier suppliers are missing in the Panac network, it is difficult for Panac to 
influence and disseminate the demands, interest and development strategy of the 1st tiers suppliers to the 
lower tiers as well as include them in the cooperation concerning innovation. 
As indicated in chapter seven, the foundation for multi-chain environmental innovations is especially 
related to the design phase when decreasing environmental impacts in the use of the vehicle. The design 
and development of the product is not present within the scope of Panac. Much of the product design 
and development is taken care of at the mother companies – Japan in the case of Suzuki, and Germany 
in the case of Audi and Opel. It also means that the potential of the Panac companies in fostering multi-
chain environmental innovations with relation to the design and product development are minimal. It is 
beyond the confines of Panac to initiate this type of innovation. Audi has started to outsource small 
parts of their engine development to their company in Hungary [Thoma 06.04.2005]. If this trend 
should continue, it would create opportunities for more product development and innovative initiatives 
in Hungary, and thus within the reach of Panac.  
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8.1.1 Related industries 
Beyond the 2nd and 3rd tier suppliers of the automotive industry, there are other types of supporting 
industries present in Panac. The innovative potential of a cluster is to a large extent dependent on the 
competencies present in the cluster. In Panac there is a group of members, who are not directly a part of 
the supply chain, but are supporting industries in terms of the services they provide such as consultant 
companies dealing with various types of engineering development and other services related to quality 
and environmental management systems. 
Hungary does, as previously mentioned, have a good tradition for automotive industry, involving not 
only passenger cars but also other types of transport equipment such as trucks, buses, rail wagons, 
undercarriages etc. These types of automotive industry are still present to a large extent, even though 
the industry experienced a downturn during the transition period and privatisation. As a result, the 
related industries are present in the surroundings of Panac. The presence of related industries in the 
surroundings of Panac implies some innovative potential for the members of Panac, since it enhances 
the competencies and capacities of the companies in Panac’s geographical area.  
Electronic parts become more and more important in the automotive industry. As mentioned in the 
previous chapter, the use of electronic parts is increasing and substituting mechanical parts. Some of the 
future innovations are likely to concentrate on the use of electronics, and competencies within 
electronics are likely to provide a competitive advantage. Electronic manufacturing is present in the 
West Transdanubia region, represented to some extent by the electronics cluster organisation Panel. 
Currently, cooperation between Panac and Panel is not very formalized; however, both Panac and Panel 
are part of the same funding scheme and are both connected to the West Transdanubia Regional 
Development Agency. There is potential for further cooperation with regards to developing electronic 
parts for the automotive industry. Focus on some part of the electronic industry is to developed what is 
called Megatronics, which is using the newly developed competencies on electronics to develop the 
production that are traditionally based within mechanical engineering [Hary 11.04.2005]. However the 
problem is that, even though there are some electronics companies present in the area of Panac, the 
companies are not among the most progressive and innovative in the electronics industry [Hary 
11.04.2005]. Meanwhile, the big electronics companies located in Hungary are likely to move during in 
the coming years [ibid]. This means that both the automotive industry and the electronics industry are 
likely to benefit from increased cooperation, but it would require a lot of effort and development of the 
Panel initiatives as well as more focus on the innovation potential of the two industries.  
8.2 Co-operation, rivalry and strategy among the companies 
The characteristics of the members of Panac and the companies in the automotive industries in general 
vary considerably depending on size, ownership structure, place in the supply chain etc. The 
competitive situation and the strategies of the companies thus also depend on the actual characteristics 
of the company.  
 99
Cluster development in Hungary 
8.2.1 Rivalry 
Porter deals with the internal competition in a cluster and states that rivalry is healthy in order to ensure 
ongoing development of the product and production. There is a very high degree of specialization in the 
supply chain of the automotive industry, and most of the suppliers only contribute a few components or 
parts [Grosz 2001: 7]. The companies are likely to serve different segments of the supply chain, but still 
there is a lot of companies able to produce the same, which indicates that some competition are present 
among companies at the same tier. At the same time there are very few domestic suppliers currently 
capable of supplying directly to the OEMs, and so the competition between the large 1st tier suppliers 
and the lower tiers is currently non-existing. Innovation and drastic development of the lower tiers is 
required in order to allow competition against the 1st tier suppliers. According to the cluster manager of 
Panac, for the 3rd tier suppliers to move up the chain and make product offers for the OEMs [Zoltan 
20.01.2005] is a long, time-consuming and strenuous process. First of all, it requires a shift of focus 
from the competitiveness gained through low labour cost, towards total cost and finally innovation.  
8.2.2 Cooperation 
The potential of Panac lies in the fact that the OEMs and lower tier suppliers are represented, and 
therefore it might be easier to perceive the needs of the OEMs and enhance the dissemination of 
knowledge throughout the supply chain. This knowledge may revolve around technologies, new 
production equipment, service and marketing knowledge or new components; various kinds of 
knowledge which is likely to enhance the potential for single environmental innovation, like for 
example the use of new, less polluting technologies or production equipment, or the implementation of 
new management methods enhancing the focus on environmental problems. 
Cooperation or closer links in general within the supply chain is likely to enhance the distribution of 
knowledge, information etc. and thus enhance the innovation potential. According to Grosz 
(20.01.2005), cooperation in the field of knowledge exchange is one of the main aspects in order for the 
Hungarian companies to stay competitive. Traditionally there hasn’t been a lot of cooperation between 
Hungarian companies in general, and it has been confirmed that this trend is also valid for the 
automotive industry [Zoltan 20.01.2005]. One explanation for the lack of cooperation tradition is the 
lack of trust among the companies [ibid]. It is one of Panac’s main objectives to increase networking 
and cooperation. Cooperation within the framework of Panac is limited due to two aspects: first of all, 
the lack of tradition for cooperation, and secondly the lack of resources, especially among the 3rd tier 
suppliers. The lack of resources affects the involvement in Panac, since it is difficult for the smaller 
companies to attend meetings and training days at Panac. Panac try to overcome the lack of cooperation 
through initiatives like for example their benchmarking club, where companies meet and exchange 
knowledge on experiences and activities [Zoltan 20.01.2005]. Currently there are 22 members of this 
club. Initiatives like this are likely to enhance the cooperation and knowledge exchange beneficial to the 
companies, and thus their potential for being innovative.  
8.2.3 Strategies of the companies 
Some market orientation on behalf of the cluster is beneficial, because the companies need to react on 
the global market, and are as such likely to be more focused on further development and innovation. In 
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the automotive industry, most end products are exported, and so the companies need to respond to the 
global market trends and developments. Both the OEMs and the 1st tier suppliers are export orientated 
and produce to a global market. However, the problem is that the domestic, mainly small suppliers are 
focused on the possibilities of becoming the suppliers of Hungarian-based companies and not very 
export orientated [Zoltan 20.01.2005]. They lack a global focus, and thus miss out on the benefits of 
responding to the global market trends, which could benefit them in their relations in Hungary.   
The actual competitive strategy of the OEMs depends on the brand; some are more focused on prices, 
while others place higher emphasis on quality. However, everybody wants to reduce costs as much as 
possible and maintain a certain standard of quality. The strategy behind the OEMs moving to Hungary 
has to a large extent been based on the possibilities of reducing labour costs. Thus the competitive 
strategy of the OEMs, and also to a certain extent the 1st tier suppliers, is a combination of both cost 
reduction and differentiation strategies. The strategies adopted by especially the 3rd tier, but also to a 
large extent the 2nd tier suppliers, is another story. The focus of the 3rd tier suppliers in Panac has mostly 
been on cost reduction and low labour cost [Grosz 2001:7 and Zoltan 20.01.2005]. The competitive 
strategy of the Panac members is likely to give rise to a barrier against innovation – environmental 
innovation included – due to the emphasis on cost reduction over development opportunities and 
innovation.  
8.2.4 Environmental strategies  
The focus on environmental considerations varies depending on the type of member in question. The 
large OEMs have other priorities than the 3rd tiers suppliers. Law compliance is, however, general in the 
interest of all the member companies. Beyond law compliance, the OEMs have an interest in the 
implementation of environmental measures based on market demands, an issue which will be discussed 
further later in this chapter. The 2nd and 3rd tier suppliers are not as a rule likely to be interested in 
implementing environmental measures, unless they can achieve some cost reduction through the 
process, or the implementation is a demand from the either the OEMs or the 1st tier suppliers [Zoltan 
20.01.2005]. Currently the 2nd and 3rd tier suppliers mostly emphasize cost reduction and quality issues. 
Most of the suppliers of Panac have some kind of quality management system, and according to Zoltan 
(20.01.2005) this is a requirement in order to become a supplier of the 1st tiers. Some companies also 
have an environmental management system – predominantly ISO 14001. But beyond law compliance, 
demands from OEMs and 1st tiers or the possibilities for saving money there are no incentives for 
implementing environmental measures.  
8.2.5 The strategy of Panac 
The structure of the automotive industry has changed, and one of the results of the structural changes is 
that 1st tier suppliers have become responsible for a complete function and not just a small component. 
The upgrading of the Hungarian 2nd and 3rd tier suppliers to 1st tier suppliers is therefore a Panac 
strategy. According to Panac, the 1st tier suppliers are much more connected to the large OEMs and they 
make complete functions directed towards a particular production, thus 1st tier suppliers are not that 
easily replaced – it is of course preferable to become irreplaceable. However Panac fails to address the 
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problems that the 1st tier suppliers will experience if the OEMs should suddenly be subjected to a slow-
down in sales and production. The 3rd tier suppliers, on the other hand, are not that connected to one 
single production and are often producing parts for various types of productions or industries, and as 
such are more capable of adapting to a different production should the automotive industry experience a 
slow-down. At the same time it is obvious that not all of the 2nd and 3rd tier suppliers can become 1st tier 
suppliers. There is no need for that many 1st tier suppliers, especially in the light of the current slow-
down the industry has experienced in Europe in particular.  
The strategy of Panac is very broad and focuses merely on the general development of the SME within 
the organisation. The activities of Panac reflects this broad focus and is thus more general activities 
such as a website, training on quality- management and logistic skills etc. This is of course relevant in 
order to develop the companies in general. However the characteristics and production of the members 
of Panac differs considerably thus also their potentials for innovation and particular environmental 
innovation. In order to develop the particular potentials of the companies the strategy of Panac and thus 
the activities need to focus on the strengths and weaknesses of the member companies.  
8.3 The market and market demands 
There are two issues that need to be addressed in order to analyse how the market and its demands 
affect Panac’s potential for and barriers against environmental innovations. The first relates to the 
general market of the automotive industry, and the second issue is the market conditions and market 
demands present within Panac. 
Market demands are likely to have a substantial effect on the finished products, because the producer 
needs to comply with market demands in order to be able to sell a car. Thus demands for more 
environmentally sound cars are likely to foster more emphasis on the environment within the 
automotive industry, and consequently lead to changes in the product and process in order to decrease 
the environmental impacts. However, the demands from customers for a more environmentally sound 
product are not very significant within the automotive industry. As outlined in previous chapter, there 
are other demands such as quality, price, safety etc.  
The environmental regulations try to influence the demands for more environmentally sound cars. By 
using fiscal instruments like tax breaks, charging schemes for external cost and tax on petrol, the 
regulation aims to increase the demands for more environmentally sound cars. If they succeed in 
increasing these demands, the regulations are likely to bring about enhanced focus on environmental 
innovations in the automotive industry – primarily the multi-chain related type of environmental 
innovation, as extensive technological changes of the car is required in order to minimise fuel 
consumption or change to a totally different type of fuel, e.g. bio-fuel.  
The demand structure of the automotive industry is not straightforward, because of a complex supply 
chain consisting of many segments. The OEMs of course have a lot to say in the demands facing the 
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suppliers, but they mainly relate to the 1st tier suppliers. The 1st tier suppliers are just as important as the 
OEMs in this regard, as they are to a large extent responsible for the management of the lower tiers.  
The OEMs present their suppliers with a wide range of demands, making it difficult to become 1st tier 
suppliers. The technological level in general has to be high, and the suppliers also face demands for 
good quality standards, which often imply some quality certification. An efficient logistics system is 
also required. Within Panac, Audi has been highlighted as a company setting particularly high standards 
for their suppliers [Grosz 04.04.2005]. The demands placed on the suppliers make it difficult to become 
supplier of the large OEM.  
Audi have increased their focus on the environmental aspect during the last decades, through initiatives 
such as an annual price for the most environmentally friendly suppliers [Thoma 06.04.2005]. Audi also 
boasts a general emphasis on the environment; they have a written environmental strategy including a 
range of environmental demands for their suppliers, and a blacklist of chemicals forbidden in the 
production [ibid]. The increased focus on environmental aspects is likely to influence the whole supply 
chain, and the already existing quality and environmental management systems are likely to offer a 
good basis for implementing further environmental measures. 
One important demand from the 1st tier suppliers is, as is the case of the OEMs, good quality standards; 
the majority of the members of Panac have some kind of certified quality system – either an ISO 
9001/9002, OS 9000 or TS 16949. Some of the members also have an environmental certificate like the 
ISO 14001 (see appendix b) [Zoltan 20.01.2005]. The degree of advanced demands decrease at the 
lower tiers, and beyond the requirement for management system the demands for the lower tiers are in 
general not particularly advanced, since the only produce parts and components.  
Another opportunity based on the increased focus on environmental problems in the automotive 
industry is the opportunity for the members of Panac to create a brand and a niche production based on 
the implementation of environmental considerations. The potential of Panac is, however, limited to 
production development, since the majority of the design and product development takes place outside 
Panac. Instead Panac should work towards developing the parts and components being produced at the 
Panac companies, developing new features or new materials composition of the components and parts. 
However, it may prove difficult for Panac to maintain one particular development strategy for the 
companies, since they are very diverse, producing a variety of components and parts.  
8.4 Conditions and actors of importance  
There are a vast number of factor conditions, which are likely to influence the environmental innovation 
potential of a cluster. In the following we will focus on the conditions that are particularly relevant for 
Panac, namely the labour market, the resources and the scientific and technological infrastructure. 
Transport infrastructure will not be discussed further, since West Transdanubia has a functioning and 
quite adequate infrastructure. Another factor condition not relevant for this analysis of Panac is the 
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access to natural resources. The natural resources are mainly imported, but this does not play a 
significant role in relation to the innovation potential of Panac.  
8.4.1 The labour market 
The automotive industry is very important for the region since it provides employment for many 
people; one reason why the unemployment rate of West Transdanubia is the second lowest after 
Budapest [HCSO 2004: 14]. One of the reasons why the northern part of Hungary in particular has been 
very successful in attracting automotive industry to the country, has been the skilled work force due to 
long traditions for this particular industry. An educated workforce and good competencies and 
knowledge are important factor conditions in order to develop the innovation potential and development 
capacity in general.  
Currently the automotive industry of Hungary in general is experiencing a lack of workers, both skilled 
and less skilled [Zoltan 20.04.2005 and Grosz 20.01.2005]. Both situations of course affect the 
development potential of the automotive industry. However, the lack of skilled and well-educated 
workers affects the innovation potential of the Panac companies particularly. The problem is most 
severe for the small and medium-sized companies, because the educated and skilled workers often 
choose to work at the large international companies [Grosz 04.04.2005]. This poses a problem for the 
further development of Panac, as innovation in general requires educated and skilled workers. It is not 
only a problem for the individual company; it can also endanger the possibilities for attracting more 
research and development departments of the OEMs and 1st tier suppliers to the region – a situation that 
concerns Panac as a whole. 
8.4.2 Resources 
There is a wide range of problems facing the Panac companies, especially the small and medium sized 
2nd and 3rd tier supplier, in order for them to increase their innovation potential, including the potential 
for environmental innovation. A lot of the problems relate back to the lack of capital and resources in 
general, and primarily the lack of appropriate technology, quality systems and logistics systems. 
Moreover, they do not possess the economic resources to invest in new technology, capacity building 
and in-service training for the employees etc. Scarce labour resources also affect the innovation 
potential, because the companies often lack the labour resources to initiate new projects, e.g. 
implementation of an environmental management system. Attending Panac meetings and training 
sessions is also a problem due to lack of labour resources [Zoltan 20-01-2005]. Resources are always an 
important factor, and the lack of resources is likely to create a barrier against innovation.  
The investment climate in general in Hungary, in the sense of the possibilities for the companies to find 
investors and resources are like mentioned in chapter six in general very good particular for the large 
companies. The smaller companies on the other hand difficulties finding investors and the public 
founding is generally more directed towards the micro companies and the establishment of companies.  
The resources available to the Panac cluster management influence the possibilities for further 
development to a large extent. As previously mentioned, Panac received some funding in the 
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establishment phase. The original idea of the cluster programme was that the established clusters should 
be self-sustained after 4-5 years. This has not been the case with Panac, however, and they are now no 
longer eligible for further national funding. The initial funding was not enough for the cluster to 
become self-sustained and Panac presently experiences financial problems [Grosz 20.01.2005]. 
According to Grosz the cluster finds itself in a vicious circle as a result of the financial problems. The 
members of Panac pay member fees, but the fees are too low to develop the cluster further. The 
problem is that there are no incentives for the members to pay more, as long as the cluster is not more 
developed. Panac is not able to be progressive and provide extra services, like an extended 
benchmarking club, for the members. Thus the members do no trust the abilities of the organisation and 
lack the incentives to pay more for the membership. An inherent danger is that the focus of the cluster 
management in Panac is on procuring the necessary funding for its survival, which might shift the focus 
from the member companies and their needs towards activities providing opportunities for funding. The 
lack of capital has a severe impact on the possibilities for creating networks and cooperation within 
Panac.  
Also the capacities and competencies of the employees at the cluster management of Panac affect the 
potential of the cluster. The previous cluster manager has been described as a very good person for the 
position, because he knew the automotive industry and had a lot of personal contacts within the industry 
[Grosz 04.04.2005]. Personal contacts are always beneficial in order to create networks and cooperation 
among various actors. Thus the personalities and capacities of the cluster management become 
important in order to enhance cooperation though networking. We have not be able to form an accurate 
impression of the competencies of the current cluster manager and are therefore not in a position to 
comment on his qualifications in this context.  
8.4.3 Scientific and technological infrastructure  
Universities often provide a good basis for research and development of new technologies, management 
systems etc. One aspect of Panac’s strategy is to enhance the cooperation between companies and 
universities, because it is considered important to enhance the industry’s research level and develop 
new products, new technology etc. [Zoltan 20.01.2005]. Györ, where Panac and large parts of the 
automotive industry are located, has a relatively large university. The university has an institute 
dedicated to transport engineering, which contains a department of automotive, and railway engineering 
[http://www.sze.hu/siueng/kgf.html]. Currently, Panac tries to establish a new joint research centre 
focusing on cooperation between the University of Györ, Panac and the automotive industry in general. 
The point is to get the universities to conduct research in cooperation with the companies of the 
automotive industry. It is still too early to say anything about the outcome, but the idea has great 
promise, and is likely to increase the potential for innovation within the industry. Another cooperation 
we know of is an internship program run by the university and Audi, where the student can take an 
internship at Audi for one semester. According to Zoltan (20.01.2005) this is a very good agreement, 
providing the student with some practical knowledge.  
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There are various initiatives within the region focusing on enhancing the focus on innovations among 
the industries of the region such as the Regional Innovations Agency and the innovation centre of Györ 
related to the automotive industry [Grosz 20.01.2005 and Magyar and Balazs 18.01.2005]. These 
various innovation agencies and centre and particular the one of Györ are initiatives likely to promote 
innovation and in general enhance the awareness and possibilities for being innovative. Unfortunately it 
is not possible to go into more details concerning their potentials for enhancing the innovation 
potentials of Panac, since projects and initiatives are not yet developed. 
8.5 Discussion of the possibilities and barriers  
A cluster provides the opportunities for promoting innovation and thus also the potential for 
environmental innovations. However, the potential for being innovative depends on the development 
stage of the cluster. Therefore, in order to be able to identify Panac’s potential for environmental 
innovation, we must discuss the stage of development of the cluster organisation. We want to broaden 
this discussion by comparing the findings of this chapter with our findings in relation to Panfa, in order 
to show how the different facets of the business environment within different industries influence the 
potential of a cluster.  
Panac is a policy-initiated cluster established through the Hungarian cluster programme. One important 
aspect identified when establishing clusters is the fact that they are difficult to build from scratch. In 
this respect, Panac shows some potential for becoming a successful cluster since it is built upon an 
already existing and relatively well functioning automotive industry. There is a high density of 
automotive industry ventures in the north-western part of Hungary, but only a part of these are members 
of Panac. Panfa also builds upon an already existing and well functioning industry, but where the 
supply chain of Panfa is short and not very complex, the supply chain of the automotive industry is long 
and consists of several supply chains. The result is that Panfa essentially represents the whole supply 
chain, while some of the more important parts of the supply chains are missing in Panac.  
An important feature of an innovative cluster is the presence of the supply chain and the opportunities 
for cooperation among the various stages of the supply chain that it represents. As opposed to Panfa, the 
members of Panac are mainly made up of two very different groups: the large OEMs and small and 
medium sized companies. Cooperation between these two groups is very limited since the 1st tier 
suppliers constitute the important link between the two groups. The 1st tier suppliers are not very 
present in Panac, however, a fact which represents a barrier for enhancing the cooperation in the supply 
chain between the members of Panac. Moreover, the cooperation among the lower tiers is not prevalent 
in Panac. Similarly to the situation among the companies of Panfa, the SME members of Panac in 
particular lack the mutual trust and traditions for cooperation, a situation which lessens the potential for 
innovations focusing on production and process optimisations within their part of the supply chain. 
Panac could facilitate cooperation through some of their activities.  
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A lot of Panac’s activities are directed towards general capacity building within the member companies, 
such as training in logistics and quality management systems. These activities are of course valuable 
and needed in order to qualify the lower tiers and enable them to move up in the supply chain, but at the 
same time are not likely to enhance the cooperation among the member companies. However, Panac 
have also initiated the benchmarking club, which is an activity likely to enhance the cooperation among 
the members since it encourages the sharing of experience and knowledge. The success of the 
benchmarking club naturally depends on the willingness and resources among the members to 
participate.  
The activities in general of both Panfa and Panac are directed towards marketing or general capacity 
building, and they are not focused on innovation or the ability to create innovations present among their 
members. The current activities are perhaps a result of the need for the cluster managements of Panfa 
and Panac to demonstrate results and palpable activities when applying for funding. Moreover, the 
activities should reflect a service for the members; this is particularly important in Panac’s case, since 
they collect member fees and need to ensure that their members feel they get value for money. The 
danger is that both Panfa and Panac end in the same situation as other business initiatives, where the 
focus for activities is likely to reflect the need for funding to uphold the cluster’s existence rather than 
the actual needs of the companies.  
Beside the actual members of Panac there are several organisations and related industries which are 
likely to have a positive effect on the innovation potential of the Panac members through the 
competencies, know-how and skills they help to develop or posses. A lot of related industries are 
located in the vicinity, first of all other types of transport equipment manufacturers using similar types 
of technology and needing similar types of capacity and know-how. Also present is the electronics 
industry, which is likely to become more important in relation to the automotive industry in the future. 
The related industries of Panac are much more evident than in the case of Panfa, which creates 
possibilities for Panac in terms of exchange of knowledge and experience in order to enhance the 
general standard of the industry located in West Transdanubia. The development of the electronics 
industry is aimed towards what is called the megatronic business – i.e. the use of electronic 
competencies in the mechanical engineering business [Hary 11.04.2005]. A cooperation concerning this 
business development between the members of Panel and Panac has potential for contributing to the 
development of both industries.   
Both Panfa and Panac have good opportunities for research and development in terms of the presence of 
universities, and both universities provide a good and specialised education directed towards the 
industry in question. Like Panfa, Panac have focused on the development potential provided by the 
university, and have established a cooperation. The outcome of this initiative is still difficult to 
measure, however, but the potential for enhancing research and development cooperation in Panac is 
present. 
As is the case in Panfa, the Regional Development Agency is a founding member and involved in the 
development of Panac. A large part of their policy is to enhance the focus on innovation in general 
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among the industries in the region. One result is the establishment of the regional innovation centre. 
The centre is newly established and the outcome and impact on the innovation potential of the region is 
difficult to measure. The provision of testing facilities for new innovations in terms of new technologies 
or products would be relevant in order to enhance the innovation potential. Many of the companies in 
Panac are small and have limited resources, and they therefore lack the resources and capacity for the 
invention and testing of innovations. Thus it would be a good initiative to provide them with the 
opportunity to participate in the development and testing of new technologies for processes and 
products.  
There are a variety of other innovation initiatives in the region, such as incubator houses and innovation 
centres. Particularly Panac and the automotive industry have the advantages of having an innovation 
centre with a special focus on the automotive industry. But the problem is that there have been too 
many innovation and incubator initiatives in the region, initiatives which lack focus and coordination 
and thus miss out on some of the advantages and potential for enhancing innovation among the 
industries in the region.  
Strategies and demands  
The general demands of the market affect the focus on innovation among the members of a cluster. The 
more demanding and advanced the market, the more focus on innovation. Within the automotive 
industry, the advanced demands and requirements are mainly put across from the OEMs to their 1st tier 
suppliers, and the lower the tier, the lower the degree of advanced demand. The demands from the 1st 
tier supplier to the lower tiers are not that specialised. The 3rd tier in particular produces parts and 
components which are not very specialised and are easy to replace. Advanced demands are thus not 
very present among the majority of the Panac members. Thus the focus and strategy of the 2nd and 3rd 
tier suppliers is mainly based on price reduction, reducing the focus on innovation. 
The main strategy of Panac is to get the 2nd and 3rd tier to move up in the supply chain. This is not an 
easy task, and according to Zoltan (20.01.2005) requires capacities such as a good logistic and 
management system, a requirement especially the 3rd tier suppliers cannot meet. Even though the 
demands of the lower tiers are not that advanced, the companies are still aware of what is required in 
order to move up the chain. This is an advantage for Panac, since they can base their activities on 
capacity building in order to fulfil the requirements for moving up the chain. This does not facilitate 
cooperation within Panac but it helps their members to develop in one respect. 
There are some requirements imposed on the 2nd and 3rd tier suppliers. Most of the 1st tier suppliers 
require their suppliers to have a quality management system and, to a certain extent, environmental 
management systems. The wood and furniture companies are not faced with the same requirements for 
quality and management systems as the SMEs of the automotive industry. One reason could be the fact 
that the supply chain is short and not that complicated. The supply chain of the automotive industry, on 
the other hand, is long and complex, and in order to control it there is a need for some kind of supply 
chain management, which in this case entails a requirement for quality management and to some extent 
environmental management systems. The companies within Panfa, like the SMEs of Panac, do not 
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experience advanced demands either; there is, however, more focus on differentiation in Panfa than in 
Panac, and it is likely to be easier for the members of Panfa to handle because the design and product 
development exist as part of the cluster.  
As indicated, there is little evident specialisation among the majority of the Panac members, and they 
mostly focus on cost reduction as their competitive strategy. The characteristics of the members of 
Panac affect the innovation potential, since the member companies form the basis for initiating an 
innovation process. The lack of specialised demands along with the focus on cost reduction indicate that 
the companies are focusing too much on cost reduction compared to differentiation and thus innovation. 
The lack of resources among the Panac SME members does not make it any easier for the companies to 
focus on other strategies than just cost reduction. The lack of resources refers to two issues – first the 
lack of capital and possibilities for attracting investors, and secondly the shortage of human resources 
due to the general lack of a skilled workforce. The shortage of both types of resources is a barrier 
against further innovation potential within the 2nd and 3rd tier suppliers of Panac.  
Potentials for environmental innovations 
As indicated in the previous chapter, the production and particularly the utilisation of cars have severe 
impacts on the environment in terms of for example climate changes and health issues. As a result, the 
focus on environmental problems related to the automotive industry is considerable. However, there is a 
great leap from focusing on the environmental considerations to turning these considerations into actual 
market demand, and in relation to market demands for cars, there are other demands in place such as 
quality, price and safety. On the other hand, there is still some focus on the environment in the market, 
but this is driven by environmental regulations attempting to influence the demand for more 
environmentally friendly cars. The environmental regulations in question can include standards for 
reduced fuel consumption or fiscal instruments encouraging use of less polluting fuel. These demands 
require changes in technology, which is likely to affect large parts of the supply chain of the automotive 
industry, and can be labelled multi-chain environmental innovation.  
In general, a cluster is likely to provide the potential for more radical environmental innovation, since it 
supplies a connection between the various stages of the supply chain through the enhanced cooperation 
between companies of the supply chain, supplying industries and related organisations of the cluster. 
The more radical environmental innovations of the automotive industry are what we have labelled 
multi-chain innovations. As identified in chapter seven, these innovations are related to the design and 
development of the end product. Panac is still not developed enough to show potential for fostering 
these types of environmental innovations – primarily because the design and development of the end-
product are mostly located within the mother companies of the OEMs and to some extent in the 1st tiers 
suppliers.  
Even though environmental regulations are clearly a driver for more radical environmental innovation, 
they are likely to be a driver for more incremental environmental innovations as well. Regulations in 
terms of standards for e.g. use of chemicals or the end of life of a vehicle are likely to enhance the focus 
on single innovations, such as design for low impact materials or design for material conservation. 
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These single innovations can be implemented in one single company or as a result of cooperation 
among several companies. This of course enhances the potential for Panac to implement these types of 
innovation, since they do not have to involve the whole supply chain in order to be implemented, and 
can furthermore be implemented at the small and medium sized companies. However, this will require 
focus and knowledge on the opportunities for implementing these types on environmental innovation, 
and in order for Panac to enhance the opportunities they must focus some of their training activities on 
the subject. They could also expand the cooperation with supporting organisations such as the 
universities or the engineering development companies which are already members of Panac, in order 
place more emphasis on the opportunities for various single innovations within the automotive industry. 
These organisations could contribute research into and development of new design of technologies both 
for the product and production of parts and components which are likely to reduce the impact on the 
environment. 
Other types of single innovations are also likely to be of interest to the 2nd and 3rd tier members of 
Panac, if the companies can reduce expenditures on production or product. The reduction of cost is 
important for the 2nd and 3rd tier members, and among the single innovations that could have this effect 
is for example design for energy efficiency. EMS innovation is also relevant, because this type of 
environmental innovation is focused on optimisation of the production, which is one of the aspects 
likely to enhance a more efficient use of materials and thus lead to cost reduction. Environmental 
management systems are also to some extent required by the OEMs and 1st tiers in order for the lower 
tiers to become their suppliers, which again is a driver for implementing this type of environmental 
innovation among the majority of the members of Panac. The majority of the members of Panac already 
have quality management systems, and as such they have experience with the implementation of a 
management system and thus competencies which are useful in order to implement environmental 
management systems.  
The OEMs also focus on environmental management systems, where AUDI for example awards the 
supplier with the best environmental management system, and various 1st tier suppliers participate in 
this “competition” [Thoma 06.04.2005], hence there is a lot of capacity and knowledge concerning 
EMS innovation in the automotive industry in West Transdanubia in general. In order for Panac to 
enhance the knowledge on EMS innovations they should initiate a project focusing on the topic. Not 
only is this likely to increase the general knowledge of the companies, it is also likely to enhance the 
cooperation among the companies participating in the project. At the same time it is an opportunity for 
the lower tiers to gain knowledge on the environmental standards requirements that exist between the 
OEMs and their 1st tier suppliers.  
There are of course problems related to Panac’s general level of development referred to earlier in this 
discussion, which affect the potential for innovation in general. Currently Panac do not have the 
possibilities for influencing design and product development which would be required in order to obtain 
a considerably larger potential for implementing further environmental innovations. In order for Panac 
to be able to influence the more radical or multi-chain innovations, they need to involve the 1st tiers 
suppliers in the cluster. It is not easy be specific about the incentives required for the 1st tiers to 
 110 
Cluster development in Hungary 
participate in cooperation with Panac. On the one hand, involvement in the cluster is likely to enhance 
the connection and cooperation with both the OEMs and the lower tiers. On the other hand, these 
relationships already exist to some extent in terms of economic relations, and it is difficult to judge 
whether the 1st tier suppliers would experience any gain from stepping up the cooperation. The fact 
remains that these suppliers are not to a large extent involved in Panac. 
As indicated above, there is a range of drivers likely to influence the development of the automotive 
industry towards more environmental awareness and more focus on environmental innovation. 
However, these drivers are not reflected in the activities of the cluster, and are as such not very present 
among the SME members of Panac. Panac is not very pro-active concerning the environmental issues in 
their activities and training, and is more focused on developing the member companies on a general 
level.  
The activities and training provided in Panac are mostly related to capacity building within the single 
company, such as training on logistics and management skills. This does not, however, increase the 
focus on innovation or environmental innovation in particular. Moreover, the majority of the activities 
and training are not initiated in order to foster more cooperation among the companies. One of the aims 
and main sources of potential of a cluster in general is the increased cooperation between the members 
in order to disseminate information, knowledge and experiences and thus enhance the potential for 
innovation and in this case also environmental innovation.  
Consequently, in order for Panac and Panfa to increase their potential for innovation in general and 
environmental innovation in particular, further cooperation is needed. Facilitating this is not easy, and 
especially not within Panac where the cooperation possibilities are met with little interest. As discussed 
in chapter six, it will require a more specific focus on creating the innovative links and defining the 
relationships needed to foster various types of innovations. One way to identify a potential innovative 
link could be by focusing on some specific problems that the companies want to solve. In this case, 
environmental problems could be the driver for initiating projects and enhancing cooperation in order to 
solve some specific problems. If the companies at the same time could save some money because of the 
implementation of environmental innovations, it is likely that they would be interested in participating. 
At the same time environmental issues are not likely to pose a threat to the competition among the 
companies in the cluster, thus again providing an incentive for the members to participate. 
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9 Conclusion and perspectives 
This dissertation has analysed the opportunities for further development of the two cluster initiatives 
Panac and Panfa and their potential for environmental innovation. The answer to our research question 
is twofold. First there is the question of the opportunities within our clusters for further development 
and second, its effect on the potential for environmental innovation.  
The cluster development initiatives and similar initiatives mark a shift of focus within the economic 
policy of Hungary and its regions. The shift has not been followed through in the national policy with 
supportive and related cluster policies. It is largely left up to the regional development authorities to 
support these activities – however, they have few possibilities beyond financing and have no influence 
on related policies regarding education, innovation, etc. The clusters in West Transdanubia have thus 
far benefited from the participation and prioritisation of the regional and county development 
institutions, and have thus developed further than similar attempts in other parts of Hungary. 
The analysis clearly shows that the industry, focus and scope of such a cluster initiative have an impact 
on the opportunities for the cluster to develop. The cluster development in Hungary clearly 
demonstrates that the establishment of a cluster through policy initiatives is a difficult task which 
requires resources and time as well as dedication from the companies and stakeholders in the cluster. 
The most common problem within the clusters is the lack of trust and readiness among companies to 
cooperate or develop their ties to each other. It is precisely these difficulties that the clusters should 
address as they develop further.  
Panac 
Barriers  
One barrier for development of the cluster is the constant lack of resources within the cluster 
management, which is supposed to facilitate further development of the cluster. The lack of funding 
forces the management to constantly find resources or offer services that are marketable, but not 
necessarily what the members need.        
The composition of members within the cluster only relates to part of the industrial base of the 
automotive industry in the region. The objectives and strategy has led to a narrow focus on SMEs 
related to the automotive industry, and has resulted in too many companies without the resources within 
the industry - both aspects impeding the co-operation within the supply chain.  
The characteristics of the automotive industry can also be considered a barrier, because of the industry’s 
highly complex and global production system with many tiers within each individual supply chain. This 
structure makes it difficult to define more narrow perspectives or opportunities for common 
developments within the member group.  
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Possibilities  
The cluster organisation has been established and has obtained a member base which can be developed 
further. The ongoing capacity building within production, management systems etc. can foster the 
mentality change required within the companies.  
Another beneficial factor is the large industrial base and specialised competencies present within the 
automotive industry in the region. Knowledge on demands and opportunities for supplying the 
automotive companies is also available within the country as well as the region.  
Furthermore, there is increasing focus within the OEMs and 1st tier suppliers on the possibilities for 
transferring innovation and development departments to Hungary; similarly, the regional (and national) 
institutions concerned with industrial development are progressively emphasising the support for 
innovation and research within companies.  
Potential  
Environmental innovation potential is affected by the cluster’s lack of ability to promote innovation 
among the member companies, and thus the potential for radical environmental innovations is limited. 
The cluster’s ability to promote innovation is limited due to its early stage of development as well as the 
lack of innovation facilities and co-operation within the production in the automotive industry.  
There is potential for less radical environmental innovation which involves only part of the supply 
chain. EMS-induced environmental innovations have proved to be a potential source of development, 
because EMS is a requirement within the industry, and the competencies are continuously developed.  
Panfa  
Barriers  
One barrier for development is the lack of activities supporting the objectives of the strategy. The 
activities proposed and initiated by the cluster management and committee have largely focused on 
promoting the cluster and support already established events within the industry.  
The lack of knowledge within the cluster management regarding the companies and their needs, 
markets, profile etc. creates a barrier for the identification of new joint projects and adjustment of the 
activities to suit the composition of the cluster.  
Possibilities   
The cluster is based on an existing industry and includes the core of the supply chain. This provides 
possibilities for fostering closer connections between the suppliers and end producers. The companies 
within the chain are in control of the design, development and production of the furniture.        
The demands of the furniture market offer opportunities for closer co-operation and subcontracting 
among the companies, which can help overcome the business culture and the reluctance among some 
companies to cooperate with competitors.    
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The dawning realisation of the necessity for innovation and differentiation in order to overcome the 
competitive pressure within the furniture industry has provided increasing focus on research and 
development needs and the facilities, competencies and clusters necessary to meet these demands.  
The strategy of the cluster is largely based on designing joint projects which will enhance the co-
operation and connections between the companies within the cluster. When implemented, the strategy 
provides opportunities to enhance the links between the companies that will drive the cluster 
development further.  
Potential 
There is potential for radical environmental innovation in relation to the composition of companies, 
incentives and characteristics of the industry. However, again the stage of development of the cluster 
impedes the potential for fostering these innovations at this point in time. The existing environmental 
innovation potential within the wood furniture industry is related to the innovations required within the 
single company for achieving compliance. 
Perspectives on methodology 
The methodology developed for analysing the cluster and the environmental innovation potential 
related to them has proven a successful tool in analysing two quite different industries, with different 
levels of organisation, markets etc. The framework for analysing the environmental innovation potential 
has given some directions as to which environmental innovations are relevant and which drivers are 
operational within the industry in question. It has made the rather broad concept easier to handle and 
has proven useful for a general analysis of the opportunities within an industry without the specific 
technical knowledge on every company.  
The analysis of the developing clusters has largely been based on Porter and his business environment, 
which provides a framework by which possibilities and restraints for further development can be 
identified. However, it cannot give us any idea of the importance of the restraints for development, but 
merely provide a focus for cluster facilitators. The research question and the dissertation do not provide 
any solutions or plans of action, merely aspects for further investigation and action. A perspective for 
further development of the methodology is the elaboration of tools and plans for further action in order 
to increase the environmental innovation potential within the cluster. We have briefly presented the 
possibility for environmental innovations as a focus for a joint project for part of the clusters, in order to 
develop the environmental potential and at the same time develop the cluster itself through a well-
defined project.  
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10.1 Interviews:  
Bakonyi 12.04.2005 Interview in Sopron with Mr. Gábor Bakonyi, President of the Pannon wood and 
furniture cluster committee  
Gecse 31.03.2005 Interview in Budapest with Gergerly Gecse, manager of Logistics at Department of 
Innovation, Ministry of economy and Transport 
Grosz 20.01.2005 Interview with Andras Grosz, assistant researcher West Hungarian Research 
Institute, Centre for regional Studies, Hungarian Academy of Science 
Grosz 04.04.2005 Interview with Andras Grosz, assistant research West Hungarian Research Institute, 
centre fore regional Studies, Hungarian Academy of Science 
Hary 11.04.2005 Interview with Andra Hary, Cluster manager of Panel electronic cluster, Zhombathely  
Kalscú 05.04.2005 Interview in Zalaegerzseg with Zoltán Kalcsú, Pannon wood and furniture Cluster 
Manager and Dr. Erzsébet Miglécz Pintérné Cluster Expert  
Kováts 11.04.2005 Interview in Budapest with Gizella Kováts, Director of Association of Hungarian 
Furniture and Woodworking Industries 
Magyar and Balazs 18.01.2005 Interview with Daniel Magyar and Balazs Barta, the West 
Transdanubia Regional Development agency  
Pakainé 11.04.2005 Interview in Sopron with Dr. Judit Kováts Pakaine m.fl. at the Department of 
wood Science, University of West Hungary  
Salomon 12.04.2005 Interview at Falco Sopron with Mr. Zoltán Salamon Managing director Falco 
Sopron  
Sara 08.04.2005 Interview with Janos Sara, Department of Territorial and Regional Development 
Szirmai 17.01.2005 Interview with Peter Szirmai, Small Business Development Centre, Corvinus 
University, Budapest 
Thoma 06.04.2005 Visit and interview with Andras Thoma, Audi Hungaria Motor Kft, Györ, Hungary 
Zoltan 20.03.2005 interview with Rosza Zoltan, cluster manager of Panac automotive cluster in Györ.  
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www.competitiveness.com/nps/coporate
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http://www.unido.org/doc/4297 UNIDO homepage d. 30/4-2005 
http://www.autocluster.hu/ikreator/acl/cms_pub/content_13-hu.html Homepage of each 
company who are members of Panac 18.07.2005 
http://www.sze.hu/siueng/kgf.html 25.04.2005, University of Györ, Department of transport.  
http://www.europa.eu.int/comm/enterprise/furniture/index_en.htm 11.05.2005 
http://www.europa.eu.int/comm/enterprise/furniture/ind_policy.htm 11.05.2005 
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www.westpa.hu 07.08.2005. 
www.palacity.com/country/fact-sheet-hungary.htm 07.08.2005 
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MVA 2002 – MVA Hálózat: “Zala County Foundation for Enterprise Promotion” 
Pannonfa 2004 - Pannon Fa- és Bútoripari Klaszter: “Zalai Faipari Innovációs Centrum” (ed. Zala 
Wood industry Innovation centre) September 2004 
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Pannonfa 1 2003 - Pannon Fa- és Bútoripari Klaszter: “A Pannon Régió Bútorgyártói” (ed. Furniture 
producers of the Pannon region). Spring 2003 
Pannonfa 2 2003 - Pannon Fa- és Bútoripari Klaszter: “Ligno Novum 2003” September 2003 
Pannonfa 3 2003 - Pannon Fa- és Bútoripari Klaszter: “A Pannon Régió Bútorgyártói” (ed. Furniture 
producers of the Pannon region). Autumn 2003  
Pannonfa 1 2002 - Pannon Fa- és Bútoripari Klaszter August 2002 
Pannonfa 2 2002 - Pannon Fa- és Bútoripari Klaszter: “Bútorvilág 2002” (ed. Furniture world). 
September 2002 
ZALA 2003 - SVS City: „Schöne Vielversprechende Städte“ - Der Bezirk Zala 2003 
PBI - Pannon Business Initiative: “Cooperation in competition” brochure handed out by Daniel 
Magyar, West Transdanubina Regional Development Agency 
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Appendix A: The Pannon wood and furniture cluster  
 
Table A.1: Activities within the framework of PANFA 
Activities of 
Panfa  
2001 – 2002 2003 – 2004 
Events 
Conferences 
Attendance at 
Fairs and 
exhibitions 
Wood industrial 
conference in 
relation to the 
Lenti international 
fair 
Topics: 
Subcontracting 
possibilities within 
the cluster, 
developing wood 
industry in the 
vicinity of Lenti, 
financing, support 
and microcredits 
for SMEs  
Conference on Wood 
industrial Innovation and 
Technology centre 
Topics: Presentation of 
ITD Hungary, Role of 
innovation centre in the 
economical operation of 
enterprises, aim of 
research and service 
centre in relation to the 
cluster, the national 
forestry and wood 
researching program 
2nd. Industrial 
marketing 
conference  
Ligno Novum Fair in 
Sopron  
The Pannon Wood and Furniture Cluster
Founded 14th of June 2001
Members: 91 as of 05.04.2005
Organisation:
Offices at the Zala County Foundation for Enterprise Development
Daily Management: Cluster Manager Zoltán Kalscú
         Cluster Expert Dr. Erzsébet Miglécz Pintérné
Cluster Committee:  Chairman Mr. Gabor Bakonyi (managing director Falco Sopron Ltd.
Co-chairman Mr. Tibor Dolgos (Economic Director Falco Co.Ltd.)
Co-chairman Mr. László Kurusa (representative of Zala furniture
Factory Co.Ltd)
Committee consists of 15 members responsible for the strategic development and decision
making of the cluster. They meet four times a year and elaborate the strategy of the cluster
3 Work committees:
Marketing
Innovation and Technology
Sub contracting and Small Entrepreneurs
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 Participation in the 
Ligno Novum Fair 
in Sopron. 
Promotion of the 
cluster and its 
activities.  
Supporting the 
Furniture industry 
Homefair in 
Nagykanizsa  
Supported and organised 
participation in 5 
international exhibitions 
and fairs for cluster 
members 
2nd Hungarian 
wood architecture 
Professional Day 
in Sopron 
Conference on renewable 
energy sources in 
Zalaegerszeg 
 Wood industrial 
regional 
information 
conference 
Topic:  
Establishing the 
Internet portal for 
the cluster 
members 
Furniture design 
conference  
Topics: Trends in design 
from Milan, design from 
the Faculty of Design, 
benefits of employing a 
designer, furniture design 
by computer, the role of 
design in a West 
Transdanubia marketing 
strategy 
Comforta Furniture 
producers  Fair in 
Nagykanizsa  
Visit at Furniture World 
Fair in Budapest 
Slovenian 
Hungarian 
business meeting 
Italian Hungarian 
business meetings 
2003 Austrian- 
Hungarian 
Business meeting 
Slovenian Hungarian 
business meeting 
Cross border 
co-operation  
Croatian 
Hungarian 
business meeting 
Austrian Hungarian 
business meetings 
Woodworking 
Austrian 
Hungarian 
Business meeting 
 
Biomass Day in 
Pusztamagyaród 
Seminar and workshop 
for entrepreneurs in Dötk 
Three Workshop 
on “Renewable 
Energy sources in 
the Micro region 
development 
concept” in Lenti, 
Vép and 
Márokföld 
Meetings Meeting on 
utilisation of wood 
waste and bio mass 
in West 
Transdanubia  
Meeting on possibilities 
of the Széchenyi Plan 
Workshop and visit 
at the bio mass 
heating in 
Körmend 
Workshop on Alternative 
energy and the practical 
implications in 
Szécsisziget 
Study tours Study tour to 
Moravske Toplice 
in Slovenia 
Study tour to Milan 
furniture show 
 
Study tour to 
North Italy (Milan, 
Pesaro, Udine) 
Study tour to Italy and 
Austria 
Study tour to 
Transsylvania 
Romania  
Study tour to Austrian 
and Slovenia on biomass 
and alternative energy 
projects 
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Development of an 
Internet Portal 
were SME cluster 
members are 
presented 
individually 
together with Zala 
County 
Published two editions of 
the journal “Pannon 
wood and furniture 
industrial cluster” 
Information 
and marketing 
of cluster 
Publication of a 
presentation of the 
cluster  
Creation of a cluster web 
page www.panfa.hu
Published three 
editions of the 
journal “Pannon 
wood and furniture 
cluster” 
Published one 
edition of the 
journal “Pannon 
wood and furniture 
cluster” 
Studies  Feasibility study 
on the cluster and 
the Innovation 
Technology centre 
concluded 
 Description of the 
network structures 
and education in 
West Transdanubia 
wood and furniture 
industry 
Study on the wood and 
furniture industries co-
operation opportunities 
and readiness  
Training   Small and medium 
size entrepreneurs 
training in 
Zalaegerszeg 
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Table A.2: Furniture Producers among the Panfa members 
 
Type of furniture Company name and 
location 
Production details Number of employees, 
ownership, turnover (2002)  
Kondor & Sragner Kft. 
Szombathely 
Manufacturing of Office 
chairs and drawing office 
chairs  
Company owned by three 
shareholders among other the 
West Transdanubia regional 
development commany. The 
Company is founded in 1995 
and has 12 employees and is 
ISO 9001 certified. Exports 
to Slovakia.   
3.039458 mill Euro turnover  
Falco Sopron Irodabútor 
Kft.  
Sopron 
Biggest office furniture 
producer in Hungary 
Complete office and 
interior design production 
Originally established in 
1956, privatised in 1992. 
Employees 114 persons and 
is owned by German office 
furniture producer SAMAS 
AG. ISO 9001 certified 
Exports to Austria, Romania, 
Slovakia, Uzbekistan, Czech 
Republic 6.945590 mill Euro 
turnover  
Office furniture 
producers 
SITAG Hungária Kft 
Sopron 
Office chairs and 
conference furnishing 
Owned by SAMAS AG as 
well 
Upholstered 
furniture 
Kanizsa Kárpit Kft. 
Nagykanizsa 
Manufactures upholstered 
seating 
Owned by Kanizsa Trend 
Kft.  
 Lérant Lakberendezés 
Nagykanizsa 
Produces mattresses and 
wool covers as well as 
import of cushions and  
pillows.   
Company founded in 1995, 
employs 40 persons 813 777 
Euro Turnover 
 Sitform Bt. 
Zalaegerszeg 
  
 Kanizsa Trend Kft.  
Nagykanizsa 
Largest Upholstery 
producer in Hungary 
producing sofas and 
chairs in leather and 
textile. Imports wooden 
furniture.   
Company founded in 1989 
with 450 employees. Since 
1990 a joint venture with 
German Company Steinhoff 
group.  Exports to Germany, 
Italy and India. ISO 9001 and 
14001 certified 
45.164645 mill Euro 
Turnover  
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 Kanizsa Design Kft. 
Nagykanizsa 
Imports wooden kitchen 
and Home furniture 
Produces wooden handles 
for industrial brushes    
Company founded in 1995 
with 50 employees. 813 777 
Euro Turnover  
Kitchen furniture RMP Bt. 
Nagykanizsa 
Kitchen and solid wood 
furniture for bedroom  
 
Balaton Bútorgyar Rt 
Vesprem 
Manufactures Chairs, 
tables, beds, conference, 
office and shop furniture 
Founded in 1896 and 
employs 450 persons. Export 
to Norway, Germany, France 
and Sweden. ISO 9001 and 
14001 certified. 11.392883 
mill Euro turnover 
Hohl Bútor 
Nagykanizsa 
Manufactures bedroom 
furniture, cabinets, 
bookshelves and drawers 
Privately owned company 
founded in 1985 with 20 
employees. Exports to 
Germany  225207 Euro 
turnover 
Mübútor Rt. 
Zalaegerszeg 
Manufactures wooden 
cabinets and  bookcases 
systems 
 
Zala Bútorgyár Rt. 
Zalaegerszeg 
Produces wooden 
drawers, bureau’s, 
bedroom furniture and 
cabinets modules 
Company founded in 1991 
with 180 employees. ISO 
9001 certified. Exports to 
Germany, Austria, 
Kazakhstan, Iceland, France, 
United Kingdom 
Orehovszky Bútorgyártó 
Nagykanizsa 
Manufactures custom 
made solid wood furniture
 
Kovács János egyeni 
vállalkozó 
Zalaapáti 
  
House furniture 
Sixay Furniture Bt. 
Sopron 
Design and furniture 
made of solid wood 
 
 Izsák-Fa Kft. 
Celldömölk 
Furnishing   
Àgh Asztalos Muhely 
Türje 
Produces  solid pine wood 
furniture  
 
Kanizsa Üvegcentrum Kft. Manufacturing of glass 
furniture and mirrors 
 
Special material 
furniture 
BOLL-SA FÉM Kft.  
Nagykanizsa 
Manufactures steel 
furniture   
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PALMÖB Astalosipari és  
Kereskedelmi Kft. 
Nagykanisza 
Manufactures wooden 
furniture drawers, tables, 
and chairs as well as 
Bedroom furniture to 
customer specification 
Agent for HENKEL 
(German producer of 
adhesives, paints, sealants 
and surface treatments) 
Company founded in 1992 
with 40 employees 1.830999 
mill Euro turnover  
 
RIO 95 Bt. 
Nagykanisza 
  
Different 
Furniture 
components  
Csiszár István egyeni 
vállalkozó 
Türje 
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Table A.3: Member Companies and organisations within the service sector 
 
Organisations, service 
providers and traders  
Company Name and 
Location 
Details concerning 
company and 
organisation 
Number of 
employees, 
ownership, 
management 
Magyar Bútor és Faipari 
Szövetség 
Budapest 
Association of Hungarian 
furniture and 
woodworking Industry 
 
Fagazdasági Országos 
Szakmai Szövetség 
Budapest 
National association of 
professional woodworkers  
 
Országos Asztalos és 
Faipari Szövetség 
Györ 
National association of 
joiner and wood industry 
 
Associations 
Erdögazdák Zala Megyei 
Szövetség 
Nagukanizsa 
Zala County Forestry 
farmers association 
 
County, Regional and 
State institutions 
Zala Megyei 
Vállalkozásfejlesztési 
Alapitvány 
Zalaegerszeg 
Zala County Foundation 
for Enterprise promotion 
 
Nyugat-Dunántúli 
Regionális Fejlesztési 
Tanács 
Sopron 
West Transdanubia 
Development Council 
 
Ökoregio Alapitvány 
Dötk 
Endowment for Ecoregion 
Working with renewable 
energy resources  
 
Nyugat Pannon Regionális 
Fejlesztési Rt. 
Szombathely 
West Pannon regional 
Development CO ltd.  
 
Vocational schools, 
universities and research 
Nyugat-Magyarországi 
Egyetem Faipari Mérnöki 
Kar 
Sopron 
West Hungary University 
for wood industrial  
engineering 
 
Deák Ferenc Szakközép- 
és Szakmunkásképzö 
Iskola 
Zalaegerszeg 
Vocational training for the 
wood industry 
 Design 
III. Belá Szakképzö Iskola 
Szentgotthárd 
Wood industry training  
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Nyugat-Magyarországi 
Egyetem Erdöérnöki Kar 
Sopron 
West Hungary University 
for Rangers 
 
Zsigmondy Széchenyi 
Szakközépiskola 
Nagykanizsa 
Vocational school for 
wood industry training 
and renewable energy 
resources 
 
 
Sixay Furniture Bt. 
Sopron 
Design and furniture 
made of solid wood 
 
Morfo Grupp kft.  
Szombathely 
Provides services within 
architecture, interior 
design and industrial  
design, furniture 
  
Alkalmazott Muvészeti 
Intézet 
Sopron 
Designers  
Service providers, 
consultants 
ANEST-R kreskedöház 
Rt. 
Göd 
Imports tools for 
carpentry and wood 
sawing 
Shareholder company 
founded in 1992 with 
32 employees  
5.289553 mill Euro 
Turnover 
IT-Trend Consulting Kft.  
Nagykanizsa 
Integrated systems for IT   
Höf-Luft Bt. 
Nagykanizsa 
Techniques based on air  
Sinka Imréné Vállalkozó 
Zalaszentgrót 
Flat furniture tailoring and 
fitting of furniture 
 
Proprimo Marketing 
Tanácsado és Szolgáltató 
Bt.  
Sopron 
Marketing consulting and 
vocational training 
 
FAGARIA faipari 
Tervezö 
Zalaegerszeg 
Consultant for technical 
design  
 
Revolutio 2000 Mérnöki 
Kft 
Zalaegerszeg 
Construction and design 
within wood industry 
engineering 
 
Metrolong Kft. 
Zalaegerszeg 
Calibration testing and 
analysis  
3 employees  
Szintézis Kft. 
Szombathely 
Consultant within IT and  Company from 1994 
with 10 employees 
138342 Euro Turnover
 
Trading 
Kelemen Services 
Szombathely 
Consulting on business 
status/accounting 
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E.K.T.M Kft. 
Budapest 
Forestry and wood 
industry design  
 
Horváth Zoltán 
Zalaszentgrót 
Consultants within 
Environmental protection 
and workers safety 
 
Müller Imre 
Zalaegerszeg 
Consultant within Wood 
material protection 
 
Faimei Faipari 
Minoségellenörzö és 
Tanácsdó Kft. 
Budapest 
Quality management and 
audits consultant 
 
World 2000 Kft. 
Nagykanizsa 
Distributor of office 
equipment and 
telecommunication 
equipment  
 
 
Prime Wood Kft. 
Keszthely 
Distributor of wood work 
such as mantels and 
ceiling  
Representation of 
Dutch  wood working 
company 
BIGIMIP Kft. 
Zalaegerszeg 
Pine wood boards and 
timber shop 
 
Greenteam Kft. 
Szombathely 
Wood industry tools 
trader 
 
Metnix Kft. 
Pogányszentpéter 
Furniture components for 
beds 
 
Helio-Zala Kft. 
Zalaegerszeg 
Distributor of  Cleaning 
agents, bleach, surface 
treatment 
Privately owned 
company founded in 
1997 with 4 
employees   
406888 Euro Turnover
 
 
Csiba Kft. 
Köszeg 
Distributor of wood 
sawing and planing 
machines as well as wood 
milling and moulding 
machines  
The company is 
privately owned and 
has 20 employees.  
ISO 9001 certified  
2.286714 mill Euro 
Turnover 
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Diamant Gépszervíz Kft. 
Zalaegerszeg 
Production of wooden 
Stepladders, Export and 
import of  Building 
materials and supplies; 
Structural woodwork, 
carpentry, and builders 
joinery; doors and 
windows;  wooden 
Ladders, Distribution of 
Roof lights and domes  
Privately owned 
company founded in 
1996 with 6 
employees  
122066 Euro Turnover
 
AKE Hungária kft. 
Szombathely 
Production and export of 
Woodworking tools: 
Awls, bradawls, gimlets 
and augers, carpentry 
Export of Wood sawing 
machines, tools, jigs and 
fixtures for woodworking 
machinery (Blades for 
circular saw Blades for 
planing machine) 
Company founded in 
1990 with 90 
employees owned by 
German/austrian 
company AKE Knebel 
GmbH. Two 
subsidiaries in 
Romania  
Exports to Germany, 
Romania, Austria, 
Slovenia, Serbia and 
Montenegro. Supplies 
among other Falco Rt., 
Csercsics Rt., Befag 
Rt. Erdért Rt.  
5.696441 mill Euro 
Turnover  
 
Molnár Frenc Faipari  
Vállalkozó 
Becsehely 
  
 Dobri iparipark fejlesztö 
Kft. 
Dobri 
Industrial Park providing 
services within Logistics 
and innovation 
development 
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Table A.4: Members from Woodworking and saw mills 
 
Type of woodwork Company Name 
and Location 
Production details Number of employees, 
turnover, ownership etc.  
Wooden Plates Falco Rt. 
Szombathely 
Produces blockboards  
Panels, particle board and 
chipboard  
Distributes Hardboard, 
particle board and 
chipboard  
 
Established in 1974 with 430 
employees. ISO 9001 certified 
Exports to Austria, Belgium, 
Denmark, United Kingdom, 
Finland, France, Greece, 
Netherlands, Ireland, 
Luxembourg, Germany, Italy, 
Portugal, Spain, Sweden 
57.970758 mill Euro Turnover 
Marcali 
Fürészüzem Kft. 
Marcali 
Produces planks, 
hardwood and softwood 
Provides Timber dressing 
and sawing Distributes 
sawn, planed, peeled, cut 
and treated wood as well 
as Composite wood,  
plywood and flooring, 
wooden  
Privately owned company 
founded in 1991 with 40 
employees Exports to Italy, 
Austria, Sweden, France, 
Germany 1.037566 mill Euro 
turnover ISO 9001 certified   
Hory és Társai 
Dobri 
Timber production  
Kanizsa Fürész 
Kft. 
Nagykanizsa 
Produces and sells 
wooden products for 
industrial use. Timber 
production: Sawn, planed, 
peeled, cut and treated 
wood. Wooden mouldings 
and frames.   
Company owned by Pedezo 
founded in1994 with 38 
employees.  Exports to Italy, 
Austria, Sweden Turnover 
1.318319 mill Euro 
Kardex Kft.  
Szombathely 
Timber production  
Sawmills: Lumber  
production 
Miklós-Fa Kft. 
Pusztamagyarod 
Timber production  
 135
Cluster development in Hungary 
Szalai 
Fafeldolgozó 
kereskedelmi Kft.
Zalaegerszeg 
Export and Import of 
timber and logs. 
Distribution of wooden 
products for industrial use 
both building and 
furniture industry: Sawn, 
planed, peeled, cut and 
treated wood. Composite 
wood, plywood, Wood 
chips, wood wool, wood 
fibres, shavings and 
sawdust 
Privately owned company 
founded in 1992 with 20 
employees. Exports to 
Slovenia, Austria, Italy, 
Germany 671366 Euro 
Turnover  
Varia Kft. 
Nagykanizsa 
Hardwood timber  
Németh Fa Kft. 
Lenti 
Imports timber from 
Russia and export 
building matrials to 
Austria. Produces  Glued 
laminated wood  
Privately owned company from 
1994 with 120 employees.  751 
3.057524 mill Euro Turnover 
Kerka Menti 
Fürész Kft 
Lenti 
Export and distribution of 
Sawn, planed, peeled, cut 
and treated wood for 
industrial use  
Founded in 1992 with 100 
employees. Exports to Sweden, 
Germany, Austria, Italy, 
Switzerland 2677327 mill Euro 
Turnover 
Naturholz 
Technik Kft. 
Borsfa 
Wood and timber sawing  
Vulkanus Kft. 
Lenti 
Furniture component 
making 
 
 
Mohácsi 
Farostlemezgyár 
Rt. 
Mohács 
Export and import of 
plywood. Production of 
Hardboard 
Company founded in 1955 with 
483 employees. ISO 9001 
certified 785295 Euro Turnover  
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Fa-Feri Kft. 
Nagykanizsa 
Production of wooden 
frames for 
upholstered furniture 
Import of domestic 
Furniture, Import and 
distribution of 
wooden products for 
industrial use: Sawn, 
planed, peeled, cut 
and treated wood as 
well as composite 
wood and plywood  
Company founded in 1996 with 
100 employees. ISO 9001 
certified 6.510219 mill Euro 
turnover  
Csercsics Faipari 
Kft. 
Torony 
Export of Sawn, 
planed, peeled, cut and 
treated wood. 
Provision of cuting of 
veneer, wood 
preservation and 
dyeing services. 
Production and export 
of  synthetic adhesives 
for natural rubber 
Privately owned company 
founded in 1989 with 170 
employees.  
KÉLON Faipari 
és keresdkedelmi 
Bt. 
Jánossomorja 
Container manufacturing  
Furniture components, 
timber 
Boronyák Béla 
vállalkozó 
Zalalövö 
Furniture spacer/slat?  
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Kis-Balaton 
Asztalosipari Kft. 
Keszthely 
Export and production of 
sawn, planed, peeled, cut 
and treated wood: 
Hardwood and soft wood 
spars and beams. 
Hardwood and soft wood 
planks, boards, slats, 
strips, poles, piles and 
posts. Production of 
Veneer sheets Pit props 
and mine sleepers 
Production of dyed wood 
and wood for boat/ship 
building 
Export and production of 
Structural woodwork, 
carpentry, builders' 
joinery: Wooden doors 
and windows to customer 
specification. 
Company founded in 1951 with 
50 employees. Export to 
Western Europe 813777 Euro 
Turnover  
Carpenter and joiners 
Diogenész 2001 
Bt. 
Zalaegerszeg 
Cask makers for wine, 
bath etc.  
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Appendix B: The Panac Automotive cluster 
 
F o u n d ed :  
D ece m b er 2 0 0 0 , s ta rted  o p e ra ting  Ju ne  2 0 0 1  
N a m e: 
 P anno n  A utó ip a ri K lasz te r 
M em b er s:   
 A p p ro x im ate ly  6 7  
O rg a n isa tio n : 
O ffice  in  G yo r 
D a ily  m a n a g em en t:  
C lu ste r  M ana ger, R o sza  Z o lta n  
 C lu ste r  a ss is ta n t  
C lu ster  C o m m ittee : 
 9  m e m b ers,  
R ep resen tive  o f eac h  fo und e r +   
 R ep esen tive  fro m  the  M in istry  o f E co no m ics  
 
H o m ep a g e : 
 w w w .p a nac .h u  
T h e P a n a c  A u to m o tiv e  c lu ster  
 
 
Members of Panac 
Company name 
and location 
Production details Employees System 
certifications 
Tatabányai 
Rugógyárto Kft., 
Tatabánya 
Forming 
Technologies, 
surface treatment 
80 ISO 9002, QS 
9000 
Rati Kft, Komló Forming 
Technologies, 
Joining 
Technologies 
110 ISO 9001 
Ratipur Kft., 
Komló 
Forming 
Technologies, 
surface treatment 
140 ISO 9001, QS 
9000, ISO 14001, 
TS 16949 
Hydra-Flex Kft., 
Gyór  
Forming 
Technologies, 
Turning and 
Machining 
18 ISO 9002 
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Uniriv KFt, 
Csepreg 
Forming 
Technologies 
54 ISO 9002, TS 
16949 
Bakony 
Autóalkatrész 
Gyárto Rt., 
Veszprém 
Forming 
Technologies, 
Turning and 
Machining, Surface 
treatment, Joining 
Technologies, 
Casting, 
Electronics/assembly 
technologies 
736 ISO 9001, QS 
9000 
Ajkai 
Elektronika Kft., 
Ajka 
Forming 
Technologies, 
Turning and 
Machining, Surface 
treatment, Injection 
and blow moulding, 
Electronics/assembly 
technologies 
450 ISO 9001, ISO 
9002, QS 9000, 
ISO 14001, TS 
16949 
Salgótarjáni 
Acélárugyár Rt., 
Salgótarján 
Forming 
Technologies 
720 ISO 9002 
Rába Jármúipari 
Alkatrészgyártó 
KFT. – Gyóry 
Gyár, Gyór 
Forming 
Technologies, 
surface treatment, 
Joining 
Technologies 
105 ISO 9001 
Rába Jármúipari 
Alkatrészgyártó 
KFT. –Móri 
Gyár, Sárvár 
Forming 
Technologies, 
Joining 
Technologies 
1027 ISO 9001, QS 
9000, ISO 14001, 
TS 16949 
Vidoton Holding 
Rt, Székesfehévár 
Forming 
Technologies, 
Turning and 
machining, Surface 
treatment, Joining 
Technologies, 
Casting, 
Electronics/assembly 
technologies 
15863 ISO 9001, ISO 
9002, VDA 6.1, 
QS 9000, ISO 
14001, TS 16949 
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Rába Futómü 
Kft, Gór 
Forming 
Technologies, 
Surface treatment, 
Joining 
Technologies, 
Casting 
2412 ISO 9001, ISO 
9002, QS 9000, 
TS16949 
Pagrix Kft, 
Várdomd  
Forming 
Technologies, 
Surface treatment, 
Joining 
Technologies, 
Injection and blow 
moulding 
65 ISO 9001 
ProForm Kft., 
Budapest 
Forming 
Technologies, 
Turning and 
Machining 
45 ISO 9001 
ÁTI-Csepel Autó 
Kft,. 
Szigetszentmiklós 
Forming 
Technologies, 
Turning and 
machining 
129 ISO 9002, QS 
9000 
Baroha Kft., 
Budapest 
Forming 
Technologies, 
Surface Treatment 
24 VDA 6.1 
Interplus Kft., 
Budapest 
Forming 
Technologies, 
Engineering 
Development and 
other services 
95 ISO 9001, QS 
9000, TS 16949 
Bíró Kft., 
Budapest 
Forming 
Technologies, 
Turning and 
Machining, Surface 
Treatment, Joining 
Technologies, 
Injection and blow 
moulding, Casting, 
Electronics/assembly 
technologies 
126 ISO 9002 
ABF Forming 28 ISO 9001, QS 
 141
Cluster development in Hungary 
Bowdentechnika 
Kft., Dunakeszi 
Technologies, 
Injection and blow 
moulding 
9000, TS 16949 
Emika Rt., 
Kalocsa 
Forming 
Technologies, 
Joining 
Technologies 
200 ISO 9001, QS 
9000, TS 16949 
MOM Faktor 
Gépipari Kft., 
Komló 
Turning and 
Machining, Surface 
treatment, Joining 
Technologies 
163 ISO 9002 
SFS intec Kft,. 
Guór 
Turning and 
Machining, Injection 
and blow moulding, 
Electronics/assembly 
technologies 
44 IOS 9002, VDA 
6.1, QS 9000 
Tüske Ferenc, 
Zalaegerszeg 
Turning and 
Machining 
7  
Nagy Antal, 
Maklár 
Turning and 
Machining, Joining 
Technologies 
1  
Albert Weber 
Hungárian Kft, 
Esztergom 
Turning and 
Machining 
45 ISO 9002 
Delta Tech – 
CNC 
Fémforgáscolás 
Rt., Budapest 
Turning and 
Machining 
30 ISO 9001 
Rába Jármúipari 
Alkatrészgyártó 
KFT. – Sárvári 
Gyár, Mór 
Turning and 
Machining 
455 ISO 9001, ISO 
14001, TS 16948 
Lenti Jenö, 
Tamási 
Turning and 
Machining, Joining 
Technologies 
26  
Bátimetall Kft., 
Bátaszék 
Turning and 
Machining, surface 
treatment 
66 ISO 9001 
Borsodi Mühely 
Kft., Gyór 
Turning and 
Machining 
40 ISO 9001 
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Escel-Csepel Kft., 
Budapest 
Turning and 
Machining, Joining 
Technologies, 
Electronics/assembly 
technologies 
139 ISO 9001, ISO 
14001 
Technoplast Kft., 
Miskolc 
Turning and 
Machining, Injection 
and blow moulding 
93 ISO 9002 
KVJ Müvek Rt., 
Nagyvenyim 
Turning and 
Machining 
80 ISO 9002, QS 
9000 
ABF 
Bowdentechnika 
Kft., Dunakeszi  
Turning and 
Machining 
28 ISO 9001, QS 
9000, TS 16949 
Unirív Kft., 
Csepreg 
Surface treatment 54 ISO 9002, TS 
16949 
Karsai Holding 
Rt., 
Székesfehérvár 
Surface treatment, 
Joining 
Technologies, 
Injection and blow 
moulding 
1163 ISO 9001, ISO 
9002, QS 9000 
VT Metal Kft., 
Székesfehérvár  
Surface treatment, 
Engineering 
Development and 
other services 
180 ISO 9001, ISO 
9002, VDA 6.1, 
OS 9000, ISO 
14001, TS 16949 
Eimo Kft, Pecs Joining 
Technologies, 
Injection and blow 
moulding, 
Electronics/assembly 
technologies 
31 ISO 9002, OS 
9000, ISO 14001  
Kántor 
Mechanika Kft, 
Székesfehérvár 
Joining 
Technologies 
5  
Videoton Holding 
Rt. Electro-Plast 
Vállalat, 
Kaposvár 
Joining 
Technologies, 
Injection and blow 
moulding, 
Electronics/assembly 
technologies 
1260 ISO 9001, ISO 
14001, TS 16949 
Euroszol Kft., Joining 350 ISO 9002, VDA 
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Szolnok Technologies 6.1, QS 9000, ISO 
14001 
Tiza-Form Kft., 
Miskolc 
Injection and blow 
moulding 
93 ISO 9002 
Semeecs 
Electronikai Kft., 
Tôrokszentmiklós 
Electronics/assembly 
technologies 
194 ISO 9001, ISO 
14001, TS 16949 
HNS Mûszaki 
Fejlesztô Kft., 
Györ 
Engineering 
development and 
other services 
15  
Rába 
Ipartechnika 
Szolgáltató Kft., 
Györ 
Engineering 
development and 
other services 
273 ISO 9001, ISO 
14001 
Meta-Vulk Kft., 
Budapest 
Engineering 
Development and 
other services 
2 ISO 9001 
Matech, 
Székesfehévar 
Engineering 
Development and 
other services 
29  
Régens 
Informatikai Rt., 
Budapest 
Engineering 
Development and 
other services 
38  
KFKI ISYS 
Informatikai Kft., 
Budapest 
Engineering 
Development and 
other services 
177 ISO 9001 
Nóniusz Kft., 
Budapest 
Engineering 
Development and 
other services 
75 Iso 9001 
Edag Hungary 
Kft., Budapest 
Engineering 
Development and 
other services 
40  
Tequa 
International 
Kft., Budapesst 
Engineering 
Development and 
other services 
3 ISO 9001 
SKF Svéd 
Golyóscsapágy 
Rt., Budaörs 
Engineering 
Development and 
other services 
29 ISO 9001, ISO 
9002 
A. A. Stádium 
Diagnosztikai és 
Engineering 
Development and 
16  
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Menedzsment 
Kft., Szeged 
other services 
AIB-Vincotte 
Hungary Kft., 
Budapest 
Engineering 
Development and 
other services 
  
VA Tech Elin 
EBG VECO Kft., 
Törökbáklint 
Engineering 
Development and 
other services 
  
T &T Quality 
Kft., Budapest 
Engineering 
Development and 
other services 
13 ISO 9001 
Müki 
Müanyagipari 
Kutatóintézet 
Kft., Budapest 
Engineering 
Development and 
other services 
  
SQS 2001 
Kereskedelmi és 
Szolgáltató Kft., 
Szombathely 
Engineering 
Development and 
other services 
95 ISO 9001, QS 
9000, TS 16949 
 
 
System certifications 
• ISO 9001: Quality Management System 
• ISO 9002: Quality Management System 
• QS 9000: American Quality Management System specific for the automotive industry 
• VDA 6.1: German Quality Management System 
• TS 16949: Common Autmotive Quality Management System, based on quality management 
systems of various nations. 
• ISO 14001: Environmental Management System  
[www.productivityproducts.net/ISO9000.html; www.iaob.org/ISO_TS.html; www.ISO14000.com] 
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Appendix C : West Transdanubia  
  
 
Central
Transdanubia
Southern Transdanubia
Southern Great P lain
Northern Great P lain
Northern Hungary
Central
Hungary
G yo r-Moson-
Sopron county
Somogy county
Baranya county
Tolna county
Bács-Kiskun
county
Csongrádcounty
Békés county
Jász-Nagykun-
Szolnok county
Hajdú-Bihar
county
Szabolcs-Szatmár-
Bereg county
Nógrád county
Heves county
Borsod-Abaúj-
Zemplén county
P est county
Budapest
K omáro m - Esztergom
county
Veszprém
county
Fejér county
Zala
county
Vas
county
West  Transdanubia
 
 
 
West Transdanubia consists of three Hungarian counties Györ-Moson-Sopron, Vas and Zala. The 
region borders with the Slovak Republic, Austria, Slovenia and Croatia. It is 11,329 km² large and has 
about 1.003 million inhabitants. There are six major cities in the region: Györ (approx. 129,000 
inhabitants), Szombathely (81,000), Zalaegerszeg (62,000), Sopron (56,000), Nagykanizsa (52,000), 
Mosonmagyaróvár (30,000).   
The most important industries in the West Transdanubia Region are manufacturing (especially 
automotive and electronics), food, tourism (especially thermal and rural tourism), wood and furniture 
industry and environment industry. The region's number of employees is 357,900. The employment rate 
is 55.1%. The unemployment rate of around 4.6% is one of the lowest in Hungary As mentioned in the 
previous chapter the focus of the industry in Hungary is on compliance with the EU regulation, which is 
also the focus within the companies of Panfa [Kalscú 05.04.2005]. Especially the cost of compliance is 
of concern to the companies however there are no numbers on the estimated cost of compliance 
[www.westpa.hu]. 
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Appendix D: Organisations/persons interviewed 
This appendix contains a presentation of the people and organisations we interviewed during our two 
visits to Hungary. In the following overview we introduce the actual people and the organisations they 
represent, followed by an outline of their relevance to our project. 
 
Organisations/persons visited from the 13th to the 22nd of  January 2005 
 
Regional Environmental Centre (REC) 
We have interviewed an employee with the REC business and environment section. In addition, we 
have met with the Head of the Business and Environment Programme, as well as two PhD students 
attached to the office. The REC does not so much work on company level, but more on a regional level. 
The focus of the programme is the entire Central and Eastern Europe, and therefore their knowledge is 
not specific to any one country. However, all the employees in the business and environment 
programme are Hungarian, and they are therefore able to provide us with more insight into the 
Hungarian situation.  
 
Követ Hungarian Association for Environmentally Aware Management   
We have met with the founder and leader of the organisation. The organisation has a more technical 
approach to industrial environmental impacts, and works a lot with the gathering of information and 
experiences concerning Best practice within different sectors. This organisation is only working with 
the industry, and they have therefore provided us with more in-depth knowledge on the environmental 
impact of the Hungarian industries. 
  
Hungarian Cleaner Production Centre 
We have interviewed one member of the staff connected to the centre.  The interview gave us 
information on the current and previous activities of the centre as well as their resources. The Centre is 
no longer mainly working with the industry, but has moved more towards policy formulation. They 
have some knowledge on the abilities and capacities of the environmental government institutions, 
mainly the Ministry of Environment, which is useful for us.    
 
PANAC – West Pannon automotive cluster 
The intention was for us to learn more about the cluster initiatives made in Hungary as part of the 
industrial development. We have interviewed two employees from the cluster management, and have 
learnt more about the specific activities of the cluster as well as the problems faced by the members of 
the cluster.  
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Centre for Regional Studies of West Hungarian Research Institutes Andras Grosz 
The Centre for Regional Studies is situated in Györ and is part of the Hungarian Research Institute. We 
have met with a PhD student at the Centre, whose PhD project is concerned with the automotive 
industry in Hungary and especially the PANAC cluster. We have through the interview gained some 
knowledge and different perspectives on the PANAC cluster. In addition we have learnt more about the 
Hungarian industrial policy and various initiatives related to it.   
 
West Pannon Regional Development Agency 
We have met with employees of the Regional Development Agency Enterprise Development 
Programme and International Relations Programme. Through them we have gained access to the most 
important organisations in the region and counties that are providing services for companies. We have 
met with representatives of the Chamber of Commerce in Sopron, the Municipality of Sopron and the 
Industrial and Innovation Park of Sopron.     
 
Small Business Development Centre (SBDC) 
The centre was established in 1989 as a research group for entrepreneurship etc. Today, the focus of the 
centre has broadened and it is a part of the Budapest Corvinius University. We have interviewed the 
leader of the Institute as well as a PhD student. The interview has given us an overview of the 
development of private enterprise in Hungary as well as the conditions for operating a private business 
in Hungary.  
 
Danish subsidiary in Hungary – Coloplast and Grundfos 
We have visited two Danish subsidiaries in Hungary, namely Coloplast and Grundfos. We have talked 
to the factory managers and operational managers in the companies about their supplier relations and 
reasons for choosing Hungary and in particular the Tatabanya industrial park.  
 
Organisations/persons visited from the 30th of  March to the 12th of  April 2005 
 
Department of Innovation, Ministry of Economy and Transport 
The Department of Innovation within the Ministry of Economy and Transport has been responsible for 
the Széchenyi plan, and thus for the Hungarian cluster programme. We have an employee who has been 
involved in the initial phase of cluster development and has written a lot on the topic. The objective of 
this interview was to get more information of the national cluster programme; the background, aims and 
objectives, the successes and failures, and finally the priorities for the future.  
 
Panfa Wood and Furniture Cluster 
We have meet with three people related to the cluster management and cluster committee of Panfa. This 
gave us an insight into the activities, objectives and strategy of the cluster as well as knowledge on the 
companies and the industry in general.    
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Panel Electronics Cluster 
We have interviewed the manager of the Panel cluster. The cluster is far less developed than our two 
case clusters and is still struggling to find members and focus. However the interview gave us some 
perspective on the industrial development in West Transdanubia and the importance of FDI to the local 
communities.  
 
Centre for Regional Studies of West Hungarian Research Institutes  
The objective of doing a second interview at the institute was to get more specific knowledge of the 
Panac automotive cluster and the interaction in the cluster between the various companies. Moreover, 
we wanted to know more about the general relations between the regional authority level and the 
cluster. 
 
Department of Territorial and Regional Development Office 
We interviewed the now manager of this unit but previously involved in the implementation of the   of 
cluster policy in Hungary. At the same time he has a lot of knowledge concerning regional development 
in Hungary, especially the politics and strategies for further development of the Hungarian regions.  
 
Falco Sopron  
Falco Sopron is a member of Panfa Wood and Furniture Cluster, and has played a large role in the 
cluster development, partly because the former director is the president of the cluster committee and has 
been part of the cluster since the initial state. The aim of the interview was to gain knowledge of the 
companies in the cluster – why they joined the cluster, what they perceive as benefits and which 
benefits they have actually experienced.  
 
University of Sopron, Department of Wood Science 
The University of Sopron is the only university in Hungary which has a faculty dedicated to the wood 
industry and wood science. They are member of Panfa as a facilitating institution providing new 
research.  We wanted to know more about their role in the cluster, and what they think of the cluster.  
 
Audi, Environmental Department 
Audi was interesting to us because it is a member of Panac and one of the most important companies in 
the development of Panac. At the same time it is one of the biggest MNCs in West Transdanubia, and 
has a large influence on the development of the region. Both on national and regional level the company 
affects the economic situation and provide a lot of employment. 
 
Corvenius University Budapest, Faculty of Business Administration, Institute for Environmental 
Science 
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The interview was a part of gaining knowledge on the priorities of the national environmental 
regulation of the industry. We interviewed a professor at the University within the abovementioned 
institute.  
  
The Hungarian Wood and Furniture Association 
The Hungarian Furniture Association is a member of Panfa and work within the same field as Panfa. 
The organisation is an important actor in the industrial development of the wood industry since it strives 
to assist their members in the wood and furniture industry. The aim of the interview was to study how 
this association works and the services it provides for its members, and to gain knowledge concerning 
the Hungarian wood and furniture industry and some perspectives on the future.  
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